BM 520 



univerzAlnI CItaC 

Univerzalni ci'tac umoznuje; 

Mereni kmitoctu 

Mereni delky periody a nasobku 
Dvoirkanolove mereni casovych intervalu 
Mereni pomeru dvou kmitoctu 
Pfoste citdni impulsu 



yHMBEPCA/lbHblM CMET4MK 



yHHBepca;ii>HbiH cMeTMMK aaeT nosMowHOCTb; 

HaMepeHHH nacToTbi 

HaMepcHKfl AJiKTejibHOCTH nepHoaa h xpaTHux 3 Ha>ieHHft 
flsyxKaHaJibHoro HSMepeHua HiirepnaAon DpeMeHH 
HsMepCHKH OTIiOUieHHfl AByx tiaCTOT 
ripucToro CHera KMnyabcoD 



Vyrobni cislo: 
3ABOflCKOft HOMEP: 






Prod. No. 



UNIVERSAL COUNTER 




The universal counter enables the following: 



Measurement of frequencies , 

Measurement of period durations and their multiples 
Double-channel measurement of time intervals ' 

Measurement of frequency ratios 
Simple counting of pulses 



Vyrobce: 

3aaoa*H3roTOBHTf Jib: 

Makers: 



TESLA BRNO, n. p., 612 45 Brno, Purkyhova 99 

TECJIA EpHo, Hat|. npea., 612 45 EpHo 12, riypaHHCBa 99 — MCCP 

TESLA BRNO, Nat. Corp., 99, Purkynova, 612 45 Brno 12, CSSR 








1. t;OZSAH POU2ITI PMSTROJE 

• 

Univerzalni citac 6M 520 umoiriuje presn« mereni kmitoctu 
do 12,5 MHz pro tignoly vetsi jok SO mV. Pnstroj Ize ravnei 
pouii't pro mereni diiky periody a jejich ndsobkCi, cosovycb 
intervolu, sirky impulsu, pom^ru kmitoi^tu a jejich ndsobku 
a jako prosty iitoii impulsu. 

Pro mireni kmitoctu se pouzivo vstup A s moznostt uziti 
vstupniho zeslobovoce v polohdch 1 ; 10 o 1 : 100 o ply- 
nuteho nostoveni urovne spousteni. 

Vstup A se pouzivo rovnez pro mereni delky periody. Vstup 
B. ktery mo shodne viostnosti jako vstup A. umozhuje se 
vstupem A dvoukonolove mereni iosovych intervolu a me- 
reni pomeru dvou kmitoctu. U obou vstupu tze volit stride- 
vou nebo stejnosmernou vozbu pripojeni no mereny objekt. 

Cosovo zdklodno citoce je odvozeno z krystoloveho oscito- 
toru 10 MHz, jehoz stobilito je lepsi nez 1 . 10-Vmesic. 
Zoklodni kmitocet tohoto oscilotoru je vyveden no konektor 
k vnejsimu pouziti. Prepnutim prepinoce je mozno do tohoto 
konektoru privddet kmitocet vnejsiho stondordu. Podily zo- 
klodniho normoloveho kmitoctu jsou rovnez vyvedeny no 
konektor, tokze pnstroj muze slouzit joko zdroj presnych 
kmitoctu. 

Merend vysledky jsou indikovony jednorodkove cislicovymi 
vybojkomi — digitrony s outomotickym prepinonim desetin- 
ne tedky o znokii podle druhu mereni. indikocni konot je 
vyboven pometi, kterou ize jednoduse prepinocem vyrodit 
1 (unkce. Stov pomiti je v kodu 1 2 4 8 (BCD) vyveden no 
konektor a muze byt pouzit k zoznomu tiskocim zorizenim. 

Pristroj je hybridne osozen. Vetsi pocet obvodu pouzivo 
integrovond obvody, pouze vstupni zesilovoce o spinoce 
digitroit(i O normol jsou v klosickem provedeni s kremiko- 
vymi tninzistory. Pouzity druh integrovonych obvodu o tron- 
lictoru zorucuje diouhodoby bezporuchovy provoz pristroje. 

2. SESTAVA OPINE DOOAVKY 



1. HA3HA4EHHE nrHEOPA 

yHHBepcajibHbiit CHeTHHK BM 520 jiaer uosMoaCHOCTb iipoH3- 

UOAHTb TOWHbie MSMCpCHHA •iaCTOTU AO 12,5 MPu CHrHAAOB 
6oAee 50 mB. npit6op muikct 6biTb raK)Ke HcnoAbsoBaH aaa 

HJHepCHHA AAHTCAHUCTH nepKOAA H CIO KpaTHUX 3Ha4eHHH, 
HHTepaaAOB BpeMCHH, AAttTeAbllOCTK MMliyAbCa, othoiuchhx 
H aCTOT M MX KpaTHUX 3Ha4eHHH, a T3K4(6 UJIH HpUCTOrO CMeTa 
HMliyJIbCOB. 

AaA U3MepeHMH iiaCTOTU MCriOAb3yeTCH BXOA A C B03M0)K' 
HUCTbK) HCllUAb30BaHKM BXOAIlOrO aTTeKlOaTOpa B nOAOBCeHKHX 

1:10 H 1:100 M iiaaBHoM ycTUHOBKH ypoBKfl aanyCKa. 

Bxua a HCiiOAb'jyercH TAKace aah H3HepeiiHA aahtcauiucth 
iiepMuaa. Uxoa B, HMe.oiitHH raxHe >Ke iiapaMerpu, kbk h 
IIXOU A, UMeCTe C llOCaeAtlHM Aaer B03MO)KHOCTb M3MepflTb 
Hiirepbaxu BptrMeHM w oTiiuiiieHMe Anyx nacTOT. y o6ohx hxu- 
Aoii MoacHU yCTaHOBKTb cu>i3b iio iiocTOHiiHOMy HAH nepeMeii- 
li.)My TOKy C M3MepHCHUH OSltCKTOM. 

UpeMjHilue cMi'HaAU Bupa6aTMBaK»Tca Ha ociioaaHHH chthbab 
KB apueuolu aBToieiic|)arupa 10 Mfu, yxoa muctutu Koropuro 
MJiiv'c 1 . 10~VMecau. OcHUBHaa nacTuTa SToro reiieparopa 
HU'iaercH ria ubixoAHoe riieaAO aah BHeumero HcnoAbsoBaiiMn. 
riyTcM iicpeKAiuHbiiHa nepeKAiuHaTeA)i Hoa(HO Ha bto BuxoAHoe 
rtieauu iiouaTb CMinaA BiieuiHcro araAOKa wacroTU. UpoSnue 
aua^cititH ociiuuiiuH aacoru raKare hoabiutcn Ha rHe3AO, 6 aB' 
ruaupH qeHy npHdup Muater CAyarHTb kctomhhkom tomhmx 
H acror. 

klMHAHKamiH peayAbTaTOH HaMcpeHHH ocyuiecTBAHercA b oahoh 
CT pUKe UH4>pOBUMK lajOpaapHAHUMK HIlAHKaTOpaMH C BUTO- 
MaTHMeC'KHH IICpCK AlUMCHHeM AeCHTHMHOrO 3H3Ka M u603lia4C' 
iiHii, courueTcri<yx>iHMx peatHMy pa6uTu. Kaiiaa HHAMKaiZHH 
ocHau^eit iiuMHi'bx), Kurupyio Muauiu iipucTU c iioMUiHbxt iiepe- 
KAH)MaTe>IH UUKnU'lHfb. CuCTOHHHe liaMRTH B KOAC 12 4 8 
(BCD) iiuAueTCM iia paabcM h Moarer 6uTb HciioAbaonaHO aah 
perHCT|)amiH c m)Mou(bK> UHcjipuiieHaTaiuiuero ycrpuHCTua. 

CxcMa iipHdopa — I'HfipHAHaR. B SuAbUieii hacth ueiicA HC- 
(lUAbaOUBHU HUTei'paAbUUe CXeMU, TUAbKO BXOAHUe yCHAHTCAK 
H KAK)MH UH<})pOUUX HtlAHKaTOpOB, a TaKBCe 3TaAOHHUH rcHe- 
parup MMCMT KAaccM'ieCKue HCiioAHCHHe c npHMeiieHiieM 
KpcMHIieUUX Tpa>].3HCTUpOB. HclIOAbayeMUO BHA HHTerpaAbHUX 
L'xeM II T]iaH3iiCTupuii u6eciieHHuaeT iipuAOAacHTenbiiyiu Oecnepe- 
6uiiuyio padury iipHdupa. 

2. KOMllJlEKTllOCTb HOCTABKH 



S univerzdinim ditojem se dodova: Hmcctc c yiiu»epcaAbiiuM chcthukom BM 520 nocTaaaaerca: 

SKovo shuro lAK 643 53 CcTciioii muyp lAK 643 53 

Pojistko 0,2 A 250 V llptfAoxpaiiHTe/ii. 0,2 A/250 B 

Pojistko 0,3 A 250 V MpcuuxpuHiiTeJib 0,3 A/250 U 

Kobel lAK 642 20 (2 ks) KaOrAi. lAK 642 20 (2 hit.) 

ICebel lAK 642 21 (2 ks) KatWnb lAK 642 21 (2 hit.) 

VMbee lAf A97 03 (2 ks) l*aa>fH lAF 897 03 (2 iut.) 



1. SCOPE OF APPLICATION OF THE COUNTER 

The universal counter TESLA BM 520 enobles the precise 
measurement of frequencies up to 12.5 MHz, provided the 
signols ore stronger than 50 mV. The counter is opplicoble 
olso for the measurement of period durotions and their 
multiples, time intervols, pulse durotions, frequency ratios 
and their multiples, os well os for the simple counting of 
pulses. 

When frequencies ore meosured by using the input A, or. 
input attenuator con be employed and set to 1:10 or 1:100 
ond continuous triggering level control utilized. 

The input A serves also in the measurement of period dura- 
tions. The input B (which has the some properties os the 
input A) together with the input A, enobles double-chonnel 
meosurement of time intervals, os well os the oscertoinment 
of the rotio between two frequencies. For both the inputs, 
AC or DC coupling of the measured object con be se- 
lected. 

The lime bose of the counter is derived from o crystol- 
controlled oscillotor of 10 MHz, the stability of which is 
better thon 1 . 10“Vmonth. The bosic frequency of this 
oscillotor is brought out to o connector for use outside the 
counter; the frequency of on externol stondord con be 
applied to this connector (after chonging the position of the 
oppropriote switch). Divisions of the basic stondord fre- 
quency ore olso ovoiloble from o connector, consequently, 
the counter con serve olso os o supply of precise frequen- 
cies. 

The results of meosurements ore presented on on in-line 
disploy which is provided with cold-cothode number tubes 
— digitrons — and outomotic decimol point positioning, 
together with symbols which indicote the mode of measure- 
ment. The disploy chonnel is fitted with o memory which 
con be disconnected easily, if necessory. The stote of the 
memory in the 1 2 4 8 (BCD) code is brought out to 
o connector and con serve for recording by o printer. 

The counter employs o hybrid complement: most of its 
circuits ore integroted; however, (he input omplifiers. the 
switches of the digitrons and the frequency stondord ore 
of clossicol design employing silicon tronsistors. The in- 
tegrated circuits and transistors employed ensure long 
service life ond foultless operation of the counter. 

2. CONTENTS OF A COMPLETE SHIPMENT 

The following items ore supplied with each BM 520 
counter: 

Moins cord 1AK 643 53 

Fuse cortridge 0.2 A '250 V 
Fuse cartridge 0.3 A 250 V 

Coble lAK 642 20 (2 pcs.) 

Coble 1AK 642 21 (2 pcs.) 

Plug 1AF 897 03 (2 pcs.) 
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Instrukcnt kniiko 
Bolici list 
Zarucnt list 

Joko nahradni diiy moino obiednat nasleduiici 
wymenn* jednotky: 

Dekada lAK 056 45 

Vslupni zesilovac 1AK 056 35 

Ridici jednotka lAK 056 44 

Jednolka klopnych obvodu hrodla lAK 056 36 

Dale je mozne objednat pro pripodnou opravu (kterou by 
si lokoinik proeddel s6m) tyto konstrukcni celky: 

Tlocitkovo souprava 

lAK 056 46 (kompletne vcetne tistene desky a integrovo' 
nych obvodu) 

lAN 559 27 (somostotno tlocitkovo souprovo) 
lAK 056 46 (kompletne vcetne tistene desky) 
lAN 559 26 (somostotno tlocitkovo souprovo) 



Nopojeci zdioj (tionslormbtor) 



o usmerhovace) 


lAN 290 53 


Stabilizator 5 V 1,5 A 


lAN 758 56 


Stabilizator 12 V 0,5 A 


lAN 758 55 


Kmitoctovy normol 10 MHz 

3. TECHNICKE UDAJE 


IAN 280 42 


Vstupni kondly A a B 


Rozsah : 


vstup 0 — 12,5 MHz 

vstup - 10 Hz — 12,5 MHz 


Citlivost: 


50 mV pro sinusovy prubeh 
150 mVss pro impulsy (mini- 
moini sirka 30 ns) 


Impedance : 


1 Mil 40 pF 


Maximdini vstupni nopeti: 


max. 50 Vs v paloze 1:1 
mox. 250 Vs v poloze 1 :100 


Rozsah lirovne spousteni: 


+ 0.5 V V poloze 1 :1 
+ 5 V V poloze 1 :10 
i 50 V V poloze 1:100 


Polorito : 

Mkreni kmitoctu — fA 


nezavisle spousteni no klad- 
nou nebo zapornou hranu 


Rozsah: 


0 -12.5 MHz 


Vstup ; 


kondl A 


Interval hrodlo : 


0,1 |is — 10 s 


Presnost: 


+ 1 jednotka ± presnost co- 
sove zoklodny 


Injikoce vysledku 


MHz nebo kHz s automaticky 
posouvonou desetinnou teckou 



llHcrpyKLitiit 
yiiaKOBO>IHUH JIHCT 
I'apaHTHHHoe cauaeTe^ibCTBO 

U KanecTBe aanacaux ^acTcu MoacHO aaaaaaTB caeayioutHc 
cMCMHue 6aoKu; 

AcKaaa lAK 058 45 

BxoiiHOH ycH;iHTejib lAK 058 35 

EauK yiipaBaeHMM lAK 058 44 

E;iok TparrepoB K;iiu>ia lAK 056 36 

Aaaee monuio aaaaaaTb aaa BoaMOiKHoro pcMOHra (aoropuH 

ocyutecTBBaaca 6u caMUM aaKaaiaaoM) caeayioutBe 

KOHCTpyKTUBHue yajibii 

Khoiio^iimk 

lAK 058 46 (KOMiiacKTiibiii, BKannaa rieHaTHyio unary 
H HHTerpanbHbie cxcmu) 

IAN 559 27 (caMOCTUHTenbUbiii kiiuiiowhiik) 
lAK 058 48 (KuMiuieKTiibiii, uaniuMafl tienaTHyio unary) 
IAN 559 28 (cdMocruHreniibiii khoiiu'iiiuk) 
iUruuiiuK iiiiraHUH tTj>aiu:(|>upMarupu 
u uuiipBMinenH ) IAN 290 53 

CraounHaarop 5 b/1,5 A IAN 758 :j 6 
('raOMiuiaarop 12 A lA.N 758 55 
Sranuii ^lacruriii 10 MI'u IAN 2^ 42 



3. TEXHMHECKMt AAHHUE 
Bauaiibie Kaiianu A u U 



Auaiiaaoii: 

■lyBcruMrL’HbUocrb: 



CoiipuruBncHHC. 
MaKCiiManhiiu ‘ Bxuuiiue 
iiaiipawcmic. 



Ilpoacnu yiK)uuH aaiiycKd: 
llunHpiiUCTb: 

HjMrpeitKc mcToru — Ia 
iliiaiia'juu; 

Bxou; 

II jMepii jciii'ii -III HiirepHan: 
To'iHucrb 

lliinUKauxa j)caynbiara 



uxoa )~ 1 7,.5 MTu 
uxoa ~ 10 - 12,5 Mfu 

50 mB ana cHHycuiiaanbiiuro 
cuvHana 

150 mB paaMax aiH HMiiynbcou 
( MUHHHanbliaM Jl'IHTCnbHOCrb 
30 hcck). 

1 MOm 40u4> 

MdKc. 50 U paoMax 

u uunuNCeHiiH 1:1 

MaKC. 250 B pasMax 
u iiuno)KeHHH 1:100 

0,5 B B iiono*eHMH 1.1 
5 B B uunoarcHHH 1.10 
50 B B llOnOKCHMH 1:100 
HeaaBUCHMiati aaiiycK iiepeaHiiM 
unu aaauHM (jtpoHTUM 

0-12,5 MPu 
Kauan A 

0,1 MKCeK — 10 CCK 
{- 1 enMiiima I ru'iuucrb 
HJMepHrcnbuoro uarepHana 
Mfu unu kTu c auruMaru- 
aecKUM iiepeMcuteHHeM 
aecaru4Huro auaxa 



Instructions Manual 
Packing Note 
Guarantee Certificate 

The following plug in boards are avoilable on special 
order: 

Decade 1AK 056 45 

Input amplifier lAK 056 35 

Control unit lAK 058 44 

Flip-flop circuits of the gate lAK 058 36 



Also the following constructional units are available on 
special order (for repairs carried out by the user): 

Push-button assembly of the time base 

lAK 056 46 (complete, including the printed circuit 
boards ond the integrated circuits) 
lAN 559 27 (only the set of push-buttons) 
lAK 056 48 (complete, including the printed circuit 
boord) 

lAN 559 26 (only the set of push-buttons) 

Power supply (transformer and rectifiers) lAN 290 53 



Stabilizer 5 V 1.5 A 
Stabilizer 12 V 0.5 A 
Frequency standard 10 MHz 

3. TECHNICAL DATA 

Input channels A and B 

Ranges: 

Sensitivity : 



Impedance : 

Max. input voltoge; 

Triggering level range: 
Palaiity : 

Meosurement of frequencies 
Range: 

Input: 

Gate interval ronge: 
Accuracy: 

Result display: 



IAN 758 56 
IAN 758 55 
IAN 200 42 



Input : 0 to 12.5 MHz 
Input - : 10 Hz to 12.5 MHz 
50 mV for o sinusoidal wove- 
form, 150 mV»_» for pulses 
(minimum pulse duration 
30 nsec) 

1 M D 40 pF 

50 V peok in position 1:1 
250 V peak in position 1 :100 
i 0.5 V in position 1 :1 ; 

+ 5 V in position 1:10; 
i 50 V in position 1 ;100 
Independent triggering by the 
positive or negative edge 

— fA 

0 to 12.5 MHz ' 

Chonnel A 

0.1 t^sec to 10 sec 

+ 1 unit + the accuracy of 

the time base 

In terms of MHz or kHz, 

with automatic decimal point 

positioning 
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Mireni periody — T a 

Rozsah : 

Vstup: 

Memo jednotko: 

Presnosl; 

Indikoce vysledku: 

Mereni nasobku periody - 

Rozsah; 

Vstup; 

Memo jednotko; 

Ndsobky ; 

Presnost; 

Indikoce vysledku; 

Mereni cosoveho intervolu 

Rozsoh: 

Vstup: 

Memo jednotko : 

Presnost: 

Indikoce vysledku; 

Mireni pomeru kmitoctu — 

Rozsah: 

Presnost: 

Nosobky : 

Indikoce vysledku; 



0 -10 MHz 

konol A (min. vstupni nopeti 
200 mV) 

0,1 |is - 10 s 

+ 1 jednotko + presnost co- 
sove zoktodny + chybo spous* 
teni 

|AS, ms, s s outomoticky po- 
souvonou desetinnou teckou 



IfaMcpeiiHe nepHoaa — Ta 

./Il'aiNKKHi : 

Bxon 

K.'iHHirua m:im 
To’IHOt’TV,: 

llniuiKinHH pc:iy.rii,raTa: 



II m Mill 

K.iitiiA A (Mtiii. MXiinMoe 
KaiiproKcmtc 200 mB) 

0,1 — 10 ceK 

t 1 CnMHHUa I TOWHOCTli 
iiitTcpnana HaMepoHHH 
( iiorpeiiiHocTb .laiiycKa 

MKCeK, MCeK, CCK C ailTOMaTH 
40CKHM nepCMeiUCHHeM 
iiecHTH>iiioro 3 HaKa 



n . Ta 

0- 10 MHz 

kondl A (min. vstupni nopeti 
200 mV) 

0,1 ns 

1- 1C® 

+ 1 jednotko i presnost cri- 

sove zciklodny J; chybo spous- 
teni 

MS, s outomoticky posouvonou 
desetinnou teckou 



Ii 3 Mcpei!He KpHTiioro 3 iia'iciiHH nepHona — H.Ta 



Zliiaiiaaoii: 

Bxon: 

fvinmiKa n.iMepcHiiH: 
Kpaxn'iif .iiia'ieiiiiH 
romioiii,: 

lIn.i,iiK lima p iiy.'ii.ra ra 



0- 10 MPii 

KairaA A (miih. nxo.xiioc 
i<aitpa>KiMmo 2t10 mB) 

0,1 MKCeK 

1 - 10 * 

.1 1 enimmia I TO'iHocxb 

ii3McmiTeJibHoio iiMxopnajia 
I iior])emnocxh aaiiycKa 
MKCCK c anxoMaxuMCCKHM 
m'ppMnueiiiu’M 

xu'mioi o ;inaKa 



0.1 MS -■ 10 ’ s 

kondly A a B (pm irnpulsy) 

0.1 M S 10 s 

-J- 1 jednotko 1- mesnost co- 
sove zoklodiiy J_ chybo spous- 
teni 

ps, ms, s, s outomoticky po- 
souvonou desetinnou teckou 

f A /fa 

konol A; 0 — 12,5 MHz 
konol B; 0 — 10 MHz (min. 
vstupni nopeti 
200 mV) 

+ 1 jednotko + chybo spous- 
teni 

1 - 10 * 

bez rozmeru, s outomoticky 
posouvonou desetinnou tec* 
kou. 



ll3Mep?iiMe Hiixcpn'iJiu b| 

iluaiiii:itm: 
nxna 

I . Ilimill.'l IMMP|>rllllH 
rn'iiincM, 

Mil 'iMKaimn pc;iy.'iii rara. 

IT'jMcpfHii: oriiomciiHa noyx 
Zliianaaoii: 

ToMHoexb: 

Kpaxiibie 3HaMCHHa: 
HiriiHKauHa peayjibxaxa; 



Hii — I A— n 

II. I MKCTK •• lO’ fCK 
Kaiia.'ii.i .^ II B 

I 'l'DI IIMliy.'ll.fi'H ) 

H.l .'IKICK 1(1 Ci’K 
' I f llllllllia ' ID'lllMCI'b 
iMiMppii riMibiioro iiiixcpiia iin 
I norpi'iiiiiocxi. iiaiiycaa 

MKCPK, MCl'K, fcK C aBXOMaXH- 
'lOCKIIM lieppMOmCHMCM 
jiecHXHHiioro aiiaaa 

aacxox — /fit 

Kalian A- D— 12.'> MI'u 
Kalian B; 0-10 MFu 
( Mini. BxoflHoe 
uaiiproKeHiie 200 mB) 

!j I eiMHima -1- iiorpeiuHocxb 
aaiiycKa 
1-10* 

5c 3 paaMcpHocxH t auxoMaxii- 

MPCKMM nepCMCmeHHCM 

AecHximiioro ariaKa 



Measurement of periods 


- Ta 


Range : 


0 to to MHz 


Input : 


Channel A (min. input voltage 
200 mV) 


Moosuring unit range: 


0.1 |tsec to 10 sec 


Accuracy : 


+ 1 unit 4: the accuracy of 
the time base + the trigger- 
ing error 


Result display: 


In terms of psec. msec, or sec. 
with outomotic decimal point 
positioning 


Measurement of period multiples — n . Ta 


Range: 


0 to 10 MHz 


Input: 


Channel A (min. input voltoge 
200 mV) 


Meosuring unit: 


0.1 [tsec 


Range of multiples: 


1 to 10* 


Accuracy : 


+ 1 unit ;|- the occurocy of 
the time base + the trigger- 
ing error 


Result display: 


In terms of psec. with nuto- 
motic decimal point position- 
ing 


Measurement of time intervals — tA-B 


Range : 


0.1 pscc to 10' sre 


Input : 


Channels A ntid B (for pulsr-s) 


Measuring unit ronge; 


0 t isrc to 10 sec 


Accuracy ; 


r 1 ursil ' ttsr' nr < inoc y of 
tfic tunc bcisrr • tho toggr-r 
ing ciior 


Result display : 


In teims of pscc. msec or sec. 
with automatic decimal point 
positioning 


Measurement of frequency ratios — fA /fa 


Ranges: 


Channel A: C to 12.5 MHz 
Chonnel B: 0 to 10 MHz (min. 
input voltage 200 rpV) 


Accuracy : 


+ 1 unit +; the triggering 
error 


Ratio range: 


1 to 10“ 


Result display; 


Without term indication, with 
automatic decimal point posi- 
tioning 
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Frosty citai — MAN 




JIpOCTOfi CieTHHK PyHll. 




Simple counting — MAN 




Rozsah: 


0-12,5 MHz 


ZliianaaoH: 


0-12,5 MPu 


Range: 


0 to 12.5 MHz 


Vstup: 


kandi ^ 


Bxoa: 


Kanaji A 


Input: 


Channel A 


Ovldddni: 


rucne tiacitkem START • STOP 


ynpauacHHc: 


py4HOe KHOnKOM 


Control : 


Manually, with the "START — 


Kopacita : 


10® impulsu 




*CTAPT-CTOn« 




STOP* push-button 


Indikace vysledku; 


bez rozmeru a bez desetinne 


EMKUCTb: 


10® HMliyAbCOD 


Capacity: 


10® pulses 




tecky 


kiimuKaqHH pcByJibTara: 


6ea pasMcpHOCTU h 6es 


Result display: 


Without term indication ond 








aeCMTHHHOrO SHAKa 




without decimal point 


Chybo spoustini 














^ 0.3 


riorpeiuHocTb aanycaa 




Triggering error: 




Pro sinusovy signal: 


3 — o/fl pro pomer signal; 




m ni 




0.3 




/sum 40 dB 


Rna CHHycoHAanbHoro ;HrHaaaH ’ 

’ — n c M 40 aB 


For a sinusoidal signal: 


+ ot a $ignal-to-noise 




n = pocet period 




n — HMCJIU nCpHOAOU 




ratio of 40 dB 


Pro impulsni signal: 


0.0025 


Ana uMiiyabCHoru cHnraaa 


0,0025 




n = number of periods 




S 




MKCCK 


For a pulse-shopcd signal: 


0.0025 




S - strmost ndbeine hrany 




S = KpyTM3Ua liepCAHClO 




s 




ve V |is 




(|>puiiTa B/mkcck 




S = slope of the rising edge 


Pojem »1 jednotko" 


znomend 1 jednotko nejniisiho indiko- 


Bi.ijia>Kcmie »l CBiiuiiuai. 


uriujiia’iacT UAiiy CAMimuy cumuiu 




in terms of V psec 


vaneho rodu. 




milKHcrU UlipCJlCACHMUl U llUpHAKa. 


The term “1 unit" means 1 unit of the lowest indicated order. 


Casowd zdklodna 




UpeMCHMou t>aOK 




Time base: 





Jmenovily kmilocet normolu: 

Dlouhodobo stabilita kmilo* 
ctu po 30 dnech chodu: 

Cetkovo 2mena kmiloctu 
20 rok: 

Zmeno kmitoctu pri preruse- 
ni chodu (mox. 48 hod.) po 
6 hod. od 2opnuti (v2toieno 
k hodnote pred vypnutim) : 

Odchylko kmiloctu vuci hod- 
note po 6 hod. provo2u; 

po 15 min. od 20pnuti: 
po 30 min. od 2opnuti: 

Eieklivni hodnoto krotkodobe 
stobility V dobe 1 $: 

Vliv teploty okoli no kmitocet; 

Vliw 2meny nopdiecich nopeli 
o ± 10 »/o; 

Vystup: 

Vslup pro vnejsi o&cildtor: 



10 MH2 

lepsi nei i 1 . 10-®/den 
mensi nei ± 5 . IQ-^ 



mensi nei i 2 . 10-® 

mens! nei i 5 . 10-® 
mensi nei i 2 . 10~® 

lepsi nei ± 1 . 10~’ 
mensi nei i 5. lO'V'C 

mensi nei ± 4 . 10"® 

nopeti 0,5 V (konektor no 

2odnim ponelu) 

vystupni odpor 150 ii 
kmitocet 10 MH2 

vstupni nopeti 0,5 V ~1 V 
vslupni odpor 250 li 



lloMMiia;ibiiaH ><acTOTa sranuiia lU MFu 
Ao.nroBpeMeiiHuu yxua HacTuTu 

nucAe 30 aHcii pa6oTu Menee _f- 1 . 1 U~*/cyTKH 

Obu(Mu yxoa HaCTOTu 

II Te*ieHMe roaa Mciiee + 5 . 10—^ 

yXOA HaCTUTU npH BblK.ni04eiil<H 
(na MaKc. 48 Hacoh) iiuc.ne 

& 4aCOU C MOMCHTa bKJlKmcHMM 
(uTiioCHTe.nbHu alla^eHHH 

iiepcA ubiKJiiu><eiiHeM); Meiier j; 2 . lU"® 

yxoA nacTuTu OTiiocHTeabiio 
aiiaHCHHH iiucAc 8 4acoH paUoTiJ 

15 MHiiyr c MUMtfHTa BKaajHenHH: Mewee 5 . 10~® 

30 MMHyT C MOMCHTa UKAxmCHHIl: MCilCC i2.10~® 

3<{><]>eKTHBiioe aiiaHCHMe 
KpaTKUHpCMCiiHUH CrabllBbllOCTH 

u Te^eHHe upeMCiiH 1 cck. mciicc :L 1 . 10 
BaHMiuie TCMiicpaTypu 

DKpyMcaiDUtcro uuaayxa iia nacTuTy; mcucc J: 5.10 

BbHHHHC HaMCHCHilH HailpHIKeHMH 

iiHTaiiMH u iipcAcnax 10% Mciiee ;lj 4 . 10— ® 

Hnxujiiiom ciiniaji: HaiipHwcHiie 0,5 B 

(thcbau Ha BaaiiCH uaHCJiM) 
UUXOAIlUe COlipUTHUACHHe 

150 Om 

Kxdh ;iiih MiiniiHi-iu rciicpaTupa: HacTUTa 10 MPu 

iixuuiiuc HaiipHWcHHe 0,5 B — 1 B 
uxuAiiue cunpoTHBaciiHc250 Om 



Roted stondord frequency: 10 MH2 

Long-term stobility ofter 

30 doys of operotion: Better ihon i 1 . 10“® 'doy 

Totol frequency change in 1 year: Less than ± 5. 10~^ 

Frequency change in inter- 
rupted operation (for mox. 

48 hours), after 6 hours 
from reswitching (compared 
with the value before 

switching off): Less than i 2 . 10-® 

Frequency difference bet- 
ween the value after 8 hours 
of operation and thot after 

15 minutes from reswitching: Less than i 5. 10~® 
after 30 minutes from reswitching: Less than i 2. 10~® 
RMS volue of the short-term 

stability during 1 sec: Better than i 1 . 10~* 

Dependence of the frequency 

on the ambient temperature: Less than i 5. 10~VC 
Dependence of the frequency 
on mains voltage fluctuations 
by i 10 %: Less than i 4 . 10-® 

Output: 0.5 V (connector on the back panel) 

Output impedonce 150 ii 
Input for on externol Frequency 10 MH2 

oscillator: ' Input voltage range 0.5 V tol V 

Input impedance 250 ii 
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M4rn« kmitoity 

Vystup: 

Kmitocet: 

Tvar vystupniho impi|isu: 

Maximdtm' zatiieni; 
Vi«ob«cni 
Kapacita citace; 

Indikace: 

Pome^ ; 

lnt«rvoi opokovdnl mereni; 
Vyttup pio liU 

Monmolnt lotiivni 
Powelovy imputt pio liik 



konektor no prednim ponelu 
lOMHi-lO-’Hz (podle polo- 
hy prepinace «Merno jedn.“) 
zdpor. impulsy 4 V (min. 2,4 V) 
se stridou 1:3 pro 10 MHz 
a 1 :4 pro nizsi kmitocty 
75 Q 

10^ impulsu (6 dekdd) 
jednorddkovd — cislicovymi 
vybojkomi s desetinnou teckou 
vypinoteind 

oji 0,1—5 s nebo „oo" (rucni 
ovidddni) 

BCD 1248 

log ..0" — moK. 0,4 V 

log . 1 " - min. 2,4 V ( + 5 V) 

4 kli 



klodny iinpub sirky 
omplitudo minimdine 2,4 V 
Priitroj je konitruovdn v bezpecnostni' tn'de I. 



Pracovni podminky 
Pracovni teploto okoli: 
Relotivni vthkost; 

Tlok vzduchu; 

Poloho pristroje: 
Nopdjeci nopeti; 

Oruh nopdjeciho proudu: 

Prikon: 

Jiiteni : 

Vnejsi mogneticke pole; 
Vnejsi eiektricke pole; 
Osozeni: 



Rozmery pristroje: 



Rozmery zoboleneho pri- 
stroje : 



Podminky pro doprovu o 



0-45 “C 
40-80 “/o 

86 000 N/m2— 106 000 N/m? 
vodor. nebo noklonend i 5° 
220 V/120 V ± 10 % 
stridovy sinusovy 50 Hz 

35 VA 

0.2 A 250 V pro 220 V 
0.3 A 250 V pro 120 V 
zonedbotelne 
zoned botelne 

integrovone obvody — 96 ks 

kremikove tronzistory — 95 ks 

kremikove diody — 54 ks 

digitrony — 6 ks 

vyiko 160 mm 

sirko 230 mm 

hloubko 340 mm 

vdho 6 kp 

vysko 400 mm 

sirko 360 mm 

hloubko 480 mm 

ydho 15 kp 

sklodovdni jsou uvedeny v kop. 11. 



HsMcpuTejibHue wacTOTu; 

Buxoa: 

4acToTa: 



<PupMa auxoiiHuro WHriyjibca: 



MaKcHHaabHaH Harpyaxai 
06 i 4 hc AaHHbie: 

EMKOCTb csermiKa: 
HuaMKaUHR: 

riaMHTb; 

llnrepiiaa iiuaTojtrmiR 
tCiHepriiHM: 

Bijxoa URN iirsaiaHiUieiti 



nieajio na iiepeAHew naHCAH 
10 MPu - 10-1 Fu 

(b aaBHCHMOCTH OT nOAORCeHMX 
iiepeKAURaTeAH 
»EAHHHUa H 3 MepeHMR«.) 
orpMuaTeabHue HHnyAbcu 4 B 
(mhh. 2,4 B) CO CKaaRdiucTbiu 
1:3 AAR 10 MFu H 1:4 AAR 6 o- 

AC« HH 3 KHX HRCTOT 

75 Om 

10 ^ HMnyAbCOB (6 ackra) 

OAKOCTp 04 Ha« — UH({>pOBblMM 
raaopaapMAHUMH aaMiiaMH 
C AeCHTHMHblM SHaKOM 
C BOaMO>KHOCTbm BUKAMtHeilMR 

IIPHGa. 0 . 1—5 CfK HAIl u ^ H 
(pymiot* yiipaBAriitic) 

BC’I) 12 4 8 



MaKi‘iiMa;ibiiax iiaij>y:iKa. 
KoMaiiuiiurt iiMiiyjibC 



Aix . (Ok . . . MaKC. 0,4 B 

Aoi . • 1 « . . HtiH. 2.4 B C + 5 B) 

4 hUm 



aah tieMUTaximeio ycTpmicTna: iioAUACiiTtfAbiibiH HMiiyALc^^^^KcrK 

aniiAHTyAa He MCHee 2,4 B 
llpHtlop cKUHCTpyHpoaaH no KAaccy deauiiaciiocTH f. 
ycAOBMR aKcnayaTaiSHH; 

Pa6u4aM TeMiieparypa OKpyRcau>iuei'u iioaayxa: 0 - 45 °C 
OTiiocitTeAUiaH BAawiiucTb; 40 — 80 % 

jlauAetiHe BojAyxa: 86 000 II/m* — 106 000 II/m* 

lIojiuRceiiHe iipH 5 opa; lupnaoHraAbHoe ham HaKAOHHoe 5 ° 
llaiipHAteiiHe iiHTaiiHH: 220 B/ 120 B 10 % 

Bha iiitTaMimero TOKa: nepeMeHHi.ni 

CHIJycUHAaAbHUM 50 Fu 



rioTpetiAHeMaR wouiiioCTb: 35 BA 

SaiuHTa; 0,2 A/ 250 B aar 220 B 

0,3 A /260 B AAR 120 B 

biieimiee MariiHTiiue noae: npeneSpeiKHMO mrao 

Biieiiiiiee aAeKrpvmcCKoe iioae: iipeHeSpeacHMO Maao 

Pa 6 u 4 Mit KUMiiAeKT iiuAynpouuA' 

IIHKUUbIX H BBKyyMHUX IipM6opUH: HHTepuaAbHMC CXeMU - 96 HIT 

KpeMHHeBUe TpaK3HCTOpu95 UlT 
KpeMimcBbie ahuau 64 ujt. 
UHl}ipUBbie KHAlIKaTOpbl • 6 UJT. 
BUCQTa 160 MM 
UJHpHHa 230 MM 
rayduHa 340 mm; uec 6 kii 
BUCUTa 400 MM 
uiHpHiia 360 MM 
raybuHA 480 MM 
Dec 15 KII 

Vcaubhr TpatiCiiopTHpoBKU u xpaHeHMR yKaaaHu b raase 11 . 



Pu'JMepu iipu6opa: 

Pa3Mepi.i yiiaKouaHKuru 
upiibupa: 



Measuring frequencies: 
Output; 

j Frequency ronge; 
Output pulse shape; 



Mox. load; 

General: 

Capocity of the counter: 
Disploy: 

Memory ; 

Intervols between 
meosurements : 

Output lor o printer 

Max. lood 

Command puUc for pimling: 
Intrinsic solely ; 



Connector on the front ponel 
10 MHz to 10“i Hz (according 
to the setting of the selector 
"Measuring unit") 
Negotive-going rectonguior 
pulses of 4 V (min. 2.4 V) of 
1 :3 duty cycle at 10 MHz and 
1 ;4 ot lower frequencies 
75 Si 

10^ pulses (6 decodes) 

In-line, by cold-cothode num- 
ber tubes, with outomotic de- 
cimol point positioning 
With disconnection focility 
Approx. 0.1 to 5 sec. or “oo“ 
(manual control) 

BCD 12 4 8 

log "0“ — max. 0.4 V 

log "1" — min. 2.4 V ( + 5 V) 

4 k ii 

Positive, ot jf,|isec duration 
Minimum omplitude 2.4 V 
Class I., occording to 
lEC recommendotions 



uperaiionai conditions: 

Ambient temperature ronge: 0 to 45 °C 
Relative humidity ronge: 40 % to 80 % 

Atmospheric pressure ronge; 86,000 N 'm^ to 106,000 N m^ 
Position of the counter: Horizontol or tilted through ± S'’ 



Powering voltoge: 
Powering current; 

Power consumption: 
Fuses; 

Externol mognetic field; 
Externol electric field; 
Complement: 



Dimensions ond weight of 
the counter; 



220 V or 120 V ± 10 % 
Sinusoidol AC of 50 Hz 
35 VA 

0.2 A/250 V for 220 V 
0.3 A/250 V for 120 V 
Negligible 
Negligible 

96 Integroted circuits 
95 Silicon tronsistors 
54 Silicon diodes 
6 Digitrons 



Unpocked; 


Height 


160 mm 




Width 


230 mm 




Depth 


340 mm 




Weight 


6 kp 


Pocked ; 


Height 


400 mm 




Width 


360 mm 




Depth 


480 mm 




Weight 


15 kp 



The conditions for tronsport ond storage ore given in sec. 11. 
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4. PRINCIP CINNOSTI PftlSTROJE 



4. nPHHUMlI Al::nCTB11fl nPHBOPA 



4. PRINCIPLE OF THE COUNTER OPERATION 



Nulovdm' ,,9’* 



Copoc Clearing "9" 



TLTL 



10 



1 

-CMHm 



\Mh AS3 



o-r. 



/a/L 



ai 7 10 XX) 1 t) 100 1 10 

jjS mS S 



MM>’440 



:-Ol2 



Blokove schema 



BJIOK - CXEM A 



Block schematic diagram 





i 


> 






r 


/ 





/ 1 


> 


r 




r 





MM /4‘jJ 

© 






1 - kmitoctavy normal JO MH/ 

2 -- tvjrovac 

3 — vstupni jcdnatka kanalu A 

4 ~ vstupni jcdnotka konolu Q 

5 - prcpinac lunkce 

6 — hrodio citace 

7 — dvojity klapny obvad 

8 - fidici jednatka 

9 - sest pocitacich dekdd s abvady pameti dekoderii 

a indikaci 

10 - delict dekddy casove zdkiadny 

11 -• prepinac ..Interval hradla - Mernd jcdnatka" 

12 - vystup (n 
MH 7453 — hradio 

MH 7440 - vykonave hradio 



MH AW0| 
MHASO 



Fig. 1 



Phc. 1 



Obr. 



1 



— jiAJiuii ‘iacroru it) Ml'u 

— cxeMa <j>upMiii)uuainiM 

— iixu'iHoii 6 auk Kaiiana A 

— uxu.iHOH 6 auk Kaiiaaa B 

— iifpcK iio'iaitNib pc/KUMa pa5uTbi 
~ JiuniMecKaii cxeMa c'iePiiiKa 

— aiioHiiuH rperrep 
yiipauaHKJUtau 6 aok 
luecrb iieKaa c’lera c ueiiHMH naMXTH, 
aeKuaiipouaiian ii HiiaaKauHH 
aejiiiTcriLHue aeKaau 'upcMCHiiuio dnoKa 
iiepeKAiuaaTeJib »lrii4Tcpua;i KAM)>ia ~ euHHHua 
lUMepemiriA 
iiijxua f \ 

Mil 745J — jioiHaecKaH cxeMa 

.Mil 744U - jioiaaecKaH cxena iiouuuieHtiou muiithuctu 



J 

4 

!> 

0 

7 

H 

n 

It) 

II 



Id -- 



1 — 10 MHz frequency standard 

2 — Shaper 

3 — Input unit of channel A 

4 — Input unit of channel B 

5 ^ Operation mode selector 

6 — Gate of the counter 

7 — Double flip-flop circuit 

8 — Control unit 

9 — Six counter decades with memory, decoder 

and display circuits 

10 — Divider decades of the time base 

n — Selector "Cate interval — Measuring unit" 

12 — Output fn 

MH 7453 — Gate 

MH 7440 — Power gate 
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4.1 eiNNOST PftlSTKOJE JE MZENA DVEMA HUVNIMI 
OVLADACIMI PRVKY 

a) prepinocem funkce (5 — obr. 1), jimz se voH po- 
zadavany druh mefeni; 

b) prepinacem .Interval hrodla - Memo jednotka" 
(11) pro voibu merneho inlervolu hrodla pfi mere* 
ni kmitactu a pri zokladni kontrole — TEST a pro 
voibu merne jednotky pri mereni detky periody 
a cosoveho inlervalu a pro voibu nosobku pri me- 
feni nosobku periody o pomeru kmitoctu. 

4.2 ClTAd BM S20 SESTAVA Z TECHTO FUNKCNICH 
CELKO A JEDNOTEK: 

Nopajed zdroj, kmitoctovy normol 10 MHz, vstupni 
jednotko konolu A o konotu B, delict retez cosove 
roklociny, two'eny osmi dekddomi, 6 pocitocich de- 
kiiJ i ub*w>dr pumeti, dekoderu o iiidikoci, dole pok 
"C uboJy inko i.dici jednotko o klopne obvo- 

.1, h.Qj .i 

4 2 I CoMvO laklodno 

Nu'n«olij<r 10 MMr pnvetlun pic^ tvotn- 

«3c (?) no vylup dvou biodvl Mhl 74b3 ( I o 3) ovlo' 
donych prepinocein funkce. Kmilocet i vyslupu hrod- 
lo 1 se privodi ve funkci TEST do obvodu nrodlo no 
pocitoci dekody. Vystup kmitoctu 10 MHz z htodlo 
(3) se pfivddi no vstup delicich dekod cosove zo- 
klodny (10). Podelene kmitocty se pres pfepinoc „ln- 
tervol hrodla - Memo jednotko" (11) vedou jednok 
pres vykonove hrodio MH 7440 no vystupni konektor 
o jednok no vstup pfepinociho hrodio (1) joko mer- 
nd jednotko nebo no vstup dolsiho hrodio (2) k ovld- 
ddni klopnych obvodu hrodio (7) joko interval hrodio. 

4.2.2 Mefeni kmitoctu ..f a ” 

Mefeny kmitocet se privede no vstup zesilovoce A (3). 
kde se zesili o ztvoruje o tokto ziskone itnpulsy se 
vedou pres pfepinoci hrodio (1) o pres obvod hrodio 
ciloce (6) no vstup 1. pocitoci dekody. Hrodio citoce 
je ovldddno dvojitym klopnym obvodem (7), ktery ]e 
V pfipode mefeni kmitoctu ovidddn impulsy odvoze* 
n*ymi z cosove zdkiodny v rozmezi 0.1 ps —10 s po- 
dle polohy pfepinoce ..Interval hrodio" (11). 

4.2.3 Mereni delky periody mTa ” 

Mefeny signdl se privede no vstup zesilovoce A (3) 
o jeho vystupnimi impulsy se pfes pfepinoci hrodio 
(2) oviddd klopny obvod hrodio (7), tj. prvni impuls 
pfedstovuje ..Start" o ndsledujici impuls odvozeny 
z delky periody ..Stop". Pri tomto mefeni se pfes pfe- 
pinoci hrodio (1) o hrodla citoce (6) pfivddeji do 
pocitocich dekdd (9) kmitocty merne jednotky 0,1 ps 
- 10 s (10). 



4.1 ri:>KHM PABOTbl IIPHBOPA OUPEHEJlHBTCfl 
ABYMH r.HABHBlMH 3JIEMEHTAMH ynPABJlE- 
HHH 

a) riepeK.nio'iaTeAeM pe)KtiMa paSoTu (5 — pHc. 1) 
c nuMoutbu KoToporo ubidHpaercH HyiKHbiH pexcHM 
11'jM.rpemrH. 

G) I1epcKAiu4aTezieM »HiiTepBa;i K.nio4a — eAMHHua 
H3MepeHHH« (11) AAR Bu6op8 HHTepaaAa HSMepe* 
HUH 'jarpatKAaiuuteM cxcmu npu uaMepeHUH HacTOTu 
H iipn ooiuBHuM KOHTpoae — nPOB. h arm Bu6opa 
eiHKHUbl If'JMepeHHX lipH H3MepeHHH AAKTCAbHOCTH 
iiepnuAa ii HKTcpBaaa BpcMeHH h aar suGopa 
K03(|>((>HUHeHTa KpaTHOCTH npH HSMepeHHM KpaXHUX 
aiia'ieHHfi nepHOAa h OTHOuieiiHM AByx qacror. 

4.2 C11ET4HK BM 520 COCTOHT H3 CJlEAVlOmMX 

‘DyUKUMOHAJlBHblX HACTEf) H yjJlOB: 
IKrrtmniK ii.iTaiiiiH, araAoii Macruti.i 10 Mfu. iixuaiioii 
rt.iiiK Kdiidtia .-\ H Haiidzia B, at-Aii reAbiiuH rpaKi 
Mi'iiimur IJ'UJKJ, ii()pa.«>uaiim.iii iiLH.'i*Mbk> k jrKa.iaMii . 
It LII-III.IA .Irha I M) C.xrMa.411 lUMHItl. |iy 

« I |n>»K I iia II nil jitKaUHX, .laJU-t* ituiitHoi a ic.'ibmvc 
iii'iiii. a iiMciiiiii lijioK y iipaurn'iiiiM It r|itti i t-jiia .la 
I .la at laioiiii'ii cacm.j. 

-12.1 HpcMciiiiuii djiuK 

3 I'd 'loiiiidK •lacrnia 10 MI'u iioaaeri'M 4ejjea Kachaii 
4uij)m:i|») laiitiH (2) iia uxoji Auyx aui uhcckhx cxc*m 
M il 7453 (1 ii 3), yiipauAiieMiiJX ur iiepeKAXj^aTeAii 
|tit)KiiMa paGuru. CHiiian c uuxoaa aoi'h^cckom cxeMbi 

I II pi-/KiiMe paGuru »llpoB.« noAaeTca b cxcMy 
KJIlUMA iia c-ierHue uoKaau. Buxoahoh CHnian Hacro- 
Tuii 10 MI'u c BbixoAa AoruHecKOM cxeMU (3) 
iiuaacloi iia uxua AeAHTeAbHUx AeKaA Gaokb ape- 
MciiM (10). CiiiHUAU AezieHiioif vacTOTOM 4epea iiepe- 
K 'llO’iarerib uirlll TL-puaA KAMJ'IB — CAHIlMUa H3MepeitllH<( 
(II) iioJuoTCH tia utAuiiyu AonmecKyu cxeMy 
Mil 7440 uaiii'i- na uuixoiiioe niejAO H, KpuMC toid, 
lij Hxoa iie[)t:KAKmaiuU4eri jiuiuhcckoh cxcmu (1) 

II KanccTue eAUHimu HaMepeHMx hah Ha uxoA iiocAc- 
iiyiuutcri jiunmcCKOH cxcmu (2) b Kavecrue Hiirepuaxa 
KUKina AAR ynpaBACHHA TpHrrepaMii AOiHsecKok 
cteMbi (7). 

4.2.2. HsMepeiiHc nacTurbi »fA 

IlaMcpHeMaH Matrora no'iaeTi.H Ha uxua yLHjiiiTCAii A 
(3) M IIUC/ll^ yCHAeHHM H ((lODMHpOUaliltH iiuuyHeHiiuc 
iiMiiyAbca iio;(d:oTi;K HeiorHHecKyu cxeMy ite|>eK iiKiHemtii 
(1) II ‘lepcj ueiib, 'lepea Aoi'HHecKyK> cxeMU CHCT'twKa (G) 
HU IIXUU I'UH JICKUAU C4CTa. JluiH4eCKaM cxeMU C4CT- 
'iiiKu yiipjuAHiMCH ctiniaAOM AuuiiHuro TpHi'icpa (7), 
uui'upuH u CJiynae lUMepeiiHa Macroru yiipauAHercH 
HMiiyjibcaMii, iiupaGuTaHiibiMH Ha ucitouaiiHH cnriiaAou 
iipcMeiiHoru GAOKa b npeaeaux 0,1 mkcck — 10 cck 

U aaHIICHMOCTH OT HOAOtKeHHR H ;peKAU4aTCAR XHlITCp- 
UaA KAX>4a« (11). 



4.1 THE OPERATION OF THE COUNTER IS CONTROL- 
LED BY MEANS OF THE FOLLOWING TWO MAIN 
CONTROL ELEMENTS: 

o) Operation mode selector (5 — Fig. 1). which 
serves for selecting the required mode of mea- 
surement. 

b) Selector "Gote intervol — Measuring unit" (11), 
which serves for selecting the gate measuring 
interval for frequency measurements and the basic 
"Test" of the counter, the measuring unit for pe- 
riod and time interval measurements, the multi- 
ple in period multiple measurements, ond the 
ratio in frequency ratio meosurements. 

4.2 THE COUNTER BM 520 CONSISTS OF THE FOL- 
LOWING ASSEMBLIES AND UNITS; 

Po.vfi supply. 10 MHz fiequency standard, input units 
uf the crroniiuls A ond B, time bosc divider choin 
lotmeJ by eight decades, six counter decodes with 
slotuge, decodei und disploy ciicuils, and ouxiliory 
circuits, I e. contiol unit ond gate Ihp flop circuits. 

4 3.1 Time base 

The standard frequency of 10 MHz is applied vio the 
shaper (2) to the input of two gates MH 7453 (1 and 
3) which ore controlled with the mode selector. When 
the mode "Test" is selected, the output of the gate 1 
is applied to the counter decades in the "Gate" 
circuit. The 10 MHz output ol the goto (3) is applied 
to the input of the divider decades (10) of the time 
base. The divided frequencies ore applied, via the 
selector “Gote interval — Measuring unit" (11), to 
the output connector via the power gate MH 7440, 
os well os to the input of the switching gate <1) os 
o measuring unit, or to the input of the further gate 
(2) OS o gate interval for controlling the gate flip- 
-flop circuits (7). 

4.2.2 Measurement of frequencies “f a “ 

The measured frequency is applied to the input ol 
the amplifier A (3), where it is amplified ond shaped; 
the resulting pulses ore opplied to the input 1 of the 
counter decodes via the switching gate <1> ond the 
gale of the counter (6). The gate of the counter 
is controlled by the double flip-flop circuit (7) which, 
during frequency measurements, is controlled by 
pulses derived from the time base within the range 
0.1 ]isec to 10 sec, depending on the position of the 
selector "Gate interval" (11), 
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Pri mereni nosabku delky periody mH . Ta * se vystupni 
impulsy vedou pres prepinad hradio (3) no vstup 
delidch dekdd, no jejichz vystupech se ziskavaji no- 
sobky V rozmezi 1 — 10*. Voli se prepinocem interval 
hradia a privadi se pres prepinoci hradio <2) k ovIq- 
ddni jednotky 7 — hradio ci'toce. Pri tomto mereni 
se pouzivd pevna memo jednolko 0,1 ps odvozena 
z normdioveho kmitoctu 10 MHz, jehoz impulsy se ve- 
dou pres prepinad hradio (1) a hradio citace (6) 
do podlocich dekdd. 

4.2.4 Mereni casoveho intervalu atA— e" 

Dvoukandlove mereni casoveho intervalu se provddi 
tak, ze impuls, predstavujici zacdtek mereneho inter- 
valu, se privede do vstupu A zesilovace (3) a impuls, 
oznocujici konec mereneho intervolu, do zesilovace 
B (4). Vystupnimi impulsy zesilovacu A o B je pres 
piepinoci hradio (2) ovidddn vstup klopnych obvadu 
hrodio 7 tok, le impulsem ze zesilovoce A je odvozen 
..sloit" o impulsem ze zesilovoce B „stop“ citoce. 
Memo jednotko se voli shodne joko u merene del- 
ky periody „ Ta 

4.2.3 Mereni pomeru dvou kmitoctu o jejich ndsobku 

Ja/U •• 

V poloze ..Ia/Is" Ize mdit pomer dvou kmitoctu, 
z nichl: vyssi se privddi do vstupu A a nizsi do vstu- 
pu B. Signdl z vystupu A zesilovace (3) prochdzi pres 
prepinoci hradia <1) a hradio citace (6) do pocito- 
cidi dekdd (9). Vystupni signdl z B zesilovace (4) 
prochdzi pres prepinoci hradio (3) no vstup delicich 
dekdd a pres prepinac „lnterval hrodla" (11) a pre- 
pinaci hradio (2) no vstup dvojiteho klopneho obvo- 
du hradio (7), ktery oviddd hradio citace (6). Ndsob- 
ky pomeru kmitoctu Ize volit v rozsahu 1 — 10*. 

4.2.6 Frosty citoc aMAN“ 

V poloze hMAN" je mozno hradio citace (6) oviddat 
rucne, tj. tiacitkem „Slort - Stop". Pri stiaceni tiacitka 
se hradio citace otevre a do dekdd (9) muze prichd- 
zet signdl, privedeny do vstupu zesilovoce A (3). Po 
vrdceni tiacitka do klidoveho stovu se hrodio zovre 
a citoc indikuje pocet impulsu, privedenych do vstu- 
pu A v dobe otevreni hradio. 

Pri vsech merenich je stov citace indikovdn cislico- 
vymi vybojkomi s automatickym prepindnim polohy 
dcsetinne tecky a znokCi merene veliciny. Je mozne 
volit indikoci s pouzitirn pameti, kdy je vysledek me- 
teni uloien v pametech jednotlivych dekdd o je stole 
indikovdn pokud nedojde ke zmene vysledku. Pri vy- 
pnute pameti (provddi se prepinocem ..Pomef") sle- 
duji cislice vybojek chod dekdd o vysledek je indi- 
kovdn V intervalu mezi uzovrenim hradia a vynulo- 
vonim Citace. 



4.2.3. Hsm petiHc AAHTcjikHocTH nepnoA.'t Ta 

CHTHazi noAaercji m uxoji ycunuTenH 
A (3), M ero BuxuAMue curHaribi wepes ziurHHecKyiu 
cxcMy uepeKJiiu4eHUH {2) ynpaujiaiuT TpHrrepoM ztoi'H- 
wecKoii cxcMbi (7), t. e. iiepubiii Hiaiiyacb — aro 
»CTBpT« H uTopoii MMiiyabc, uupa6aTaHHuH Ha ocMoaa- 
HMH iiaHTCabHOCTM liepHOAB — 3TO »CrUI|K. llpM 3TOM 
iieaCMMe HjMepeHHH sepea aorHaecKyu cxeray nepeKaio- 
wcHiriH (1) M aurMHecKyio cxeMy caeraHKa (b) u caer- 
Hbie acKaabi (9) iiepeaaioTca raKwe HUcruTia eariHHUbi 
M'jMepcHHa 0,1 MKceK — 10 ceK (10). I'lpM HSMepeHiiH 
KpaTiiux 3HawcHHH AaHTeabHocTH iiepHoaa »n . Ta« 
uuxouHbie MMiiyabCu iiocrynaiuT Mepea aoranecKya) 
cxcMy nepeKaiu‘4eMHH (3) Ha uxojz aeauTeabHbix acKaa, 
c ubixuauu KOTOpNx CHHi^aioTca KpaTHbie airaHeiiHH 
II iipoiieaax 1 — 10*. llepcKamuaTeaeM aMbupaerca aii- 
Tepuaa aoi HHccKoii cxeM >i m nepea aoranecKy:!) cic.'i/ 
iiepcKaiuaeiiHH (2) iiuaacTCH aaa yii()aunt-iiH;i 6-iukum 
7 — aoi ri'iL-CKoii txeMuii cueraHKa. Ilpa aruM ajMcpe- 
iiHM iiciioabaytTCH <{)itKciipuuaHaaa eaaHHUa a iM.-pciiiia 
0,1 MfcK, uiiipatiuTaiiiiaH aa uciiuiiaiiriH aranuiiiioa 4ac- 
TUTU 10 MI’h. HMiiyabC.ii aroii aacroTbj iioaaiurtH mc- 
pe3 aorimecKyv) c.xcny iiepeKaiuaciiHH (1) ii aoi u>icc- 
Kym cxcMy (b) oierHiiKa u caerHue aeKaa;>i. 

4.2.4 MsMepcHHe HHTepaaaa Bpej4CHu »Ia — u« 

Ilpa .aHyxKaiiaabiiuM iiaMcpeiiaa aim-puaaa BpcMeiia 
aMiiyabc, euuTBercTByioiizaa aawaay aar^epacMuro aa- 
TepBaaa, iioaaeTCH aa bxou A ycaaareaa (3), a aM- 
iiyabc, cooTucTCTuyiuiuaa KUHuy aar^epaeMoro aarep- 
Baaa, iioAaeTCH Ha l*coa ycaaaTeaa B (4). BuxoAHue 
HMiiyabCbi yCHAHTeaea A a B nocpeAcrauM nepexaiU' 
waiuuzea auraMecKoa cxcmu (2) yiipaBaHUT bxoau 
T parrepuB aura^eCKOa cxei4bi 7 raKHM o6paaoi4, 
WTO iipa nocTynaeaaa aMtiyabca c BbixoAa ycaaa- 
Teaa A BbipabaTbiaaeTca caraaa »CTapTK, a aMiiyabca 
c ULixoaa ycaaaTeaa B BupabaTbiuaerca carHaa ncTon« 
cweTwaKa. Baaiiaua aaMepeaaa ubibapaerca TaaaM are o6- 
paauM, Kax a iipa aaMepeHaa AaareabHOCTH nepaoaa »T«. 

4.2.5. HaMcpeaue oTaouicHaa Aayx wacTOT u ux Kparuux 

A / f ||» 

B iiuauareiiaa -Fa /lif Moarao aaiwepaTb oTHOuieiiae 
aiiyx wacTOT, Duabmaa aa KOTopux iiOAaeTCH aa axoA A 
a (ioaee iiaaKaa — iia bxoa B. CarHaa c ubixuAa A 
ycajiaTeaa (3) iipoxoAHT wepea aorawecxyiu cxeMy 
iicpcKaiDweiiaa (1) a aoniwccKyx) cxcMy cwerwaxa (U) 
c ('•uTm.ie AcKaAbi (9). Buxuaiiua c.iriia/i B yctiaaTeaH 
14) wcpcj aorawecKyio cxeny iiepeKaKiweiiaa (J) 
iiuciyiiucT iia uxua AeaaTeabiibix acKaa a wepea iicpe- 
xaMiwarea JiMirrepBaa Kaiowa«(ll) a aorawecxyio cxe- 
My iicpcKaiuweriaH {2) iiocryiiaeT iia uxua AuuaHuiu 
rpaiiepa aoraweCKoa cxeMbi (7), KUTopbiii yiipauaaeT 
auiH'iecKuii cxeMUii cwerwaxa (b). Koa4>(J>amicKri.i 
Kpamuira uTiioiueHag wacTOT Muarau uivbapaTb u upe- 
aeaax 1 • 10 *. 



4.2.3 Measurement of period durations "Ta " 

The measured signal is applied to the input of the 
amplifier A (3), the output pulses of which control 
the flip-flop circuit (7) of the gote via the switching 
gate (2), i. e. the first pulse represents the *Stort* 
and the following one, which is derived from the 
period duration, represents the ‘‘Stop”. During this 
measurement, measuring units within the ronge 0.1 
[isec to 10 sec taken from the divider decodes (10) 
are applied to the counter decades (9) via the 
switching gate (1) and the gote of the counter (6). 
When multiples of period durotions “n . Ta ” are 
measured, the output pulses ore applied, via the 
switching gate (3), to the input of the divider 
decades, on the outputs of which are produced 
multiples within the range 1 to 10*. The gate interval 
is selected and employed via the switching gate (2) 
for controlling unit 7 — of the gate of the counter. 
During this measurement, a fixed measuring unit of 
0.1 jisec is employed; it is derived from the frequency 
standard of 10 MHz, the pulses of which are applied 
to the counter decades via the switching gate (1) 
ond the gate of the counter (6). 

4.2.4 Measurement of time intervals "tA— ■ ” 

Double-channel time interval measurements ore cor- 
ried out by applying a pulse, which represents the 
beginning of the measured interval, to the input 
of the amplifier A (3) and a pulse, which represents 
the end of the interval, to the omplifier B (4). The 
output pulses of the amplifiers A and B control the 
input of the flip-flop circuits 7 of the gate, via 
the switching gote (2). sa thot the pulse arriving 
from the amplifier A causes the "Start" of the 
counter ond that arriving from the amplifier B couses 
its “Stop”. The measuring unit is selected in the 
some manner as in a period duration ”Ta' meo- 
surement. 

4.2.5 Measurement of frequency ratios and their 
multiples "fA lU “ 

With the mode selector set to '(b "the ratio bet- 
ween two frequencies is meosurable; the higher 
frequency is applied to the input A ond the lower 
one to the input B, The signal from the output of 
the amplifier A (3) passes through the switching 
gate <1> ond the gate of the counter (6) to the 
counter decades (9). The output signal of the amplifier 
B (4) passes through the switching gate <3) to the 
input of the divider decades and then, via the 
selector ..Gate interval" (11) and the switching gate 
<2), to the input of the double flip-flop circuit (7) 
of the gate which controls the gate (6) of the 
counter. Multiples of the frequency ratios are 
selectable within the range 1 to 10*. 
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Nulovam' se provadi pomoci fidici jednatky (8), ktero 
je buzena z klopneho obvodu hradlo 7. Z ridici jed* 
notky je take odvozen prenosavy impuls pro vyboveni 
pameti. Doha od skonieni pocitoni (tj. zovrerti hrad- 
la) do doby vynulovoni se voli potenciometrem „lr»di- 
kace" (7) (obr. 2). V poloze «<»" je outomoticke 
nulovoni vypnuto a je moino nulovot rucrte tlocitkem 
«Nu|-. 

5. POKYNY PRO VYBALENI, SESTAVENI 

A PRiPRAVA STROJE K PROVOZU 

5.1 VYBALENI PBISTROJE 

Pristioi vybolit Q V pripode, ie byl sklodovon v jinych 
Icploloch nc/ p'l kieiych bude pouzivon, je nutno jej 
n«(r\oi uklimati/o«(it Dnporucujeme, oby boleni, ve 
kteiem b^l pi>vl> 0 | prcJun, bylo uvchovdno pro pft- 

podi'Oki pirpiovu piivPOje 

5 2 PftIPtAVA MtSTIIOiE K PROVOZU 

Noslovem volice sit'oveho nopeti o kontrolo pojistek. 
Pred pnpojenim pristroje no sit se presvedcime, zdo 
je pristraj pfipojen no sprovne sifove nopeti. Pfepo- 
jeni se provodi kotouckem volice no zodni stene pfi- 
stroje. Vysroubujeme sroub uprostred volice nopeti, 
kotouc vytohneme o notocime tok, oby cislo, udo- 
vojjci sprovne sifove nopeti, bylo pod trojuhelnikovou 
znockou. Sroub potom opet zosroubujeme o tim ko- 
toucek zojistime. Po prepojeni pristroje no jine sifove 
nopeti je trebo vymenit sifovou pojistku, umistenou 
vedle volice nopeti. 

Hodnoty pojistek pro nopeti 120 V o 220 V jsou uve- 
deny v odstovci ..Technicke udoje". Z vyrobniho zo- 
vodu je pristroj nustoven no sifove nopeti 220 V. 



6. NAVOD K OBSLUZE 
A POU2IVAN1 PRISTROJE 

6.1 BE2PECN05TNI OPATRENI 

Pristioj je kanstruovon v bezpecnostni tride I podle 
CSN 35 6501 revidovone vydoni (kovove costi pristup- 
ne dotyku jsou urceny k pripojeni no ochronny vodic 
a izoloce pod sifovym nopetim vyhovujc uvedene 
norme). 



4.2.b nPOCTOfll C4ETMHK 

B iiujioweiiHH )*Pym[.« MoxcHo Hpymtyiu yripa'uJiHTb 
ZIOrMHeCKOH CXeMOH CHeTHHKa (6), «lTO OCyUtCCTBZIHeTCH 
KMUIIKOH »CTapT — CtOI 1 «. [IpH Ha>KaTMtl Ha KHUlIKy 
JiurHHecKaH cxeina c<ieT4MKa ortiupaeTCH, h u AeKaay 
(9) Mo*eT iiocTyiiaTb CMPHaJi, luiaaBaeMUM Ha uxoa 
ycHJiMTCjiH A (3). riocjie uuaupauteiiMH khohkh b hc- 
xoAHoe cocTuHMHe jiorKHecKaH cxeMa aaiiKpaercg, h 
c'leTHMK uoKaauuaeT KOAHHecTuo iiMriyjibCUu, nocrynMB- 
UIHX Ha BXOA A U TCHCHHe BpeMCHH OTKpUTHH JlOrH- 
HOCKOti CXeMbl. 

I IpH BCJX HaMepeHMHX COCTOHHHe C'leTHHKa conpoBOJK- 
aaercH uHnuKaHMeH mi<]>poHbix raaopaapnaHux jiaMii 
c aiiTOMariiHecKHM iiepcKAiuHeuHeM nujiu>KeHMH aecaTii'i- 
iium aiuKa m obuBnaHeiiHeM fjiHHHU HaMepeiiMH. 
Mojkho TitKaCf ycTaiioBHTb HiiuiiKauHaj, nciiujibjyM iia- 
MHri.. B aroM |u->KiiMe pfayjii.raT HjMfpi‘iiH)i xjia- 
HI1M.H It I-Xi-Max liaNHTH C)TJU*JII,|||.IX JlfKaU, H fill 
itiiaiibaiitiK iM.yiu<‘«'i iiaaercH iiociiiHmio au HiiMfiifiittu 
p<-i>ai.iaia llpit hUbJiiiiHdiiimi lUMarti liM'yii|fi.'rii,iHft 
iH iu|Kh Jiiifiaifiif .%1 •llaMMib- i(ii4>pH 1 a.iiipa.ipii.iiiux 
JtaMii .laaiiii akiii K it UMiniiMi i iiiiii c cih kikhiihhh .if 
b.i.i, II ini:iii KauiiH pf.iyaLiara uf yiufi'TiiaHfTfM it iipit 
MiaiyiKf upfMfim MOKAy aaimpaimeM KJiama w ycia- 
iiDiiKuii iiyjiH ciifrwiiKa. 

ycraiioiiKa iiyjiH ocymccTBJiHCTcH c iiOMOutLxi bauKa 
y iipaiiJic'imH 1 8), KUTopbivi uuaPyMcuaercH cartiaAOM 
I'piii'ifpa jmniiiffKOH cxomu 7. B yiij>aBAHNUi(fM 
tijioKf raK>KL' iii>ipabaTMitafTC)i HMiiyAbc ajih crapaHiix 
iiaMHTM. BpeMH uT ukuhhbhhh CHeTa (t. e. aaiiHpaiiMH 
AOMI‘lfCKuii CXeMbl ) H AO MUMeHTa yCTaHOBKH HyjlH 
iMIpfJlfJlHeTCH llurfllHHOMCTpOM »14llUMKaitHHU (7) 
(piif. 2 ). B iiujiu>KeHHH » « a'BTOMaTMHfCKax ycTa- 
lUiiiKa iiyjiB iiuKjiHi'icHa ii ff mubchu ocyiuecTiijiHii. 
iipyaiiyKi khuhkuii ullujibn. 

5. yKAHAIIMM no PACHAKOBKE, CliOPKE 

H llOm OTOBKE IIPHEOPA K PABOTE 

'i 1 PACriAKOBKA IIPHBOPA 

lljiiirmp paciiaKuiiaTii, a u tom cjiynae, ecJiii oh xpa- 
miviCH iipii TfMiifpaTypf, uTjm«inuii or TeMiifj)aTypu 
jiabuHCH cpeAia, KeuUxouHMU cpfMx aah ero aKJiHMa* 
TitaaitHH. I'apy, u kutojhjh iipMOup 6bizi yiiaKOHati, pe- 
KOMCHayCTCH CUXpaHHTb AJIH flU UOJMUa(HUH 6yAyi4fH 
TpaHCIIUpTH|>OMKH. 

5.2 llOAfOTOBKA nPMBOPA K PABOTE 

ycTaiioiiKa ii«*poKJiK)‘iaTeaB iiaiipHarcmiH coth h koh- 
Tpojib iipfuuxpaiiHTf acii. 

Ilfpfji luiAKjjio'ieHHeM npiibopa k ceni caeayeT y6f- 

AHTUH B TOM, HTO OH liepCK JIKIHCH Ha lipaBlMbltOe lia- 
iiptiiKeHUe ccTH. riepcKaiuHeKMe ocyiitecTBaflerca ahckom 



4.2.6 Simple counting “MAN* 

With the position "MAN" selected, the gate of the 
counter (6) con be controlled manually, i. e. by 
meons of the push-button "Start — Stop". When this 
push-button is depressed, the gate opens ond the 
signal applied to the input of the amplifier A (3) 
con reach the decades (9). When the push-button 
is returned into its idle position, the gate (6) closes 
and the display of the counter presents the number 
of pulses which were applied to the input A whilst 
the gate was kept open. 

The results of oil measurements ore disployed by 
cold-cathode number tubes; the decimal point is 
positioned outomatically and the symbols of the 
measured quantity indicated. Display with memory 
con be chosen, if required: the result of the mea- 
surement is stored in the memories of the individual 
decades and indicated until it is reploced by the 
(osull of a subsequent meosurement. With the dis- 
ploy memory switched off (by means of the switch 
“Stoiuye"), the digits of the reod out fallow the 
lesulis of the decodes and the lesull is olwoys 
iiidicoted during the intervol between gate closing 
and counter dealing. 

Cleoiing is carried out by the control unit (8) which 
is driven by the flip-flop circuit 7 of the gote. From 
this control unit is olso derived a pulse for releasing 
the memory. The time from counting terminotion (i. e. 
gate closing) to disploy clearing con be selected by 
meons of the potentiometer "Disploy" (7 — Fig. 2). 
In the position marked automatic clearing is 

disconnected and the displayed result must be con- 
celled with the push-button “Reset". 

5. INSTRUCTIONS FOR UNPACKING. 

ASSEMBLY AND PREPARATION FOR USE 

5.1 UNPACKING THE COUNTER 

If the counter has been stored at o temperature dif- 
ferent from the one at which it has to be employed, 
it must be conditioned far o certoin period of time. 
It is recommended to sove for further use (e. g. 
transport) the packing in which the counter was 
packed by the makers. 

5.2 PREPARATlOhl OF THE COUNTER FOR OPERATION 

Setting the mains voltage selector and checking the 
fuse. 

Before connecting the counter to the mains, it is 
essential to ensure that it is switched to the available 
mains voltage. If necessary, this setting con be 
altered with the selector on the back panel of the 
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6.2 USPOftADANI OVLADACiCH PRVKO 



6.2.1 Predni panel (Obr. 2) 




Obr. 2 1*HC. 2 Fig. 2 

(1) Sil'ovy vypinac 

Zapnuti pristroje se provede stlocenim tiaciika. 
Vypnuti se provede stlocenim a vracenim do pu- 
vodni polohy. 

(2) Prepinoc lunkce 

Stlocenim prislusneho tlocitko Ize volit ndsle- 
dujici funkce: 

TEST — somokontrolo citoce mernym kmito- 
ctem 10 MHz 

I A — mereni kmitoctu privedeneho do vstupu A 
Ta — mereni delky periody signolu pfive- 
deneho do vstupu A 

n . Ta — mereni nosobku delky periody 
tA-g — dvoukonolove mereni cosoveho inter- 
volu signolu privedeneho do vstupu A o B 
fv/fg — mereni pomeru kmitoctu signolu pri- 
vedenych no vstup A o B 
^ MAN — proste pocitoni impulsu privedenych 
do vstupu A; ovlodoni hrodio tlocit- 
kem START - STOP (18) 

NUL — k pfepinoci funkce je konstrukcne 
prirozeno tlocitko pro rucni nulovoni citoce 



nepeKAtoHarejui Ha saAneii creHKe npHSopa. BbiBHHTHTb 
UHHT B uetiTpe iiepeKAtuHaTeAA HanpaMceHMH, ahck uu* 
AUiiiiyTb H HosepHyTb ero TaK, iToObi hhcao, onpeue- 
jiHiuiHce iipauHJibiiue HaiipMBreHMe ccth, HaxouiiAocb 
upuTHu TpeyroAbHuru uiiAeKca. 3arcM uhht • aaauHHH- 
uaeTCH, u peayAbTaTe 4ero ahck ({iMKCHpyeTCH. TIocac 
iiepcKAiUHeHHH iipu6opa ua Apyroe HanpaMceHMe ccth 
H eoSxoAHMO saMeHHTb ceTiuoif npeAOxpaHHTeAb, pac- 
iiuJioarcHHUu pmaom c nepeKAtosaTCAeM HanpMweHHa. 
SHaMeuaH iipeAOxpaHHxeAeH aah HanpaiKeHHH 12U B 
M 22U B AaHu u pasACAc »TexHM4ecKHe AaHHue«. IlpM 
unipaiiJieiiMH c jauuAa'MaroTOBMTeAM iipudup nepeKAKi- 
Heu Ha uaiipHAteiiHe cexH 220 B. 

MHCTPyKUMH no HCnOJIbBOBAHMIO 
3KClI.JiyATAUMM TIPHliOPA 

1 MtiPbl no TEXHMKE liESOnACHOCTM 

KuiicTpyKuiiH upHDupa cuurucTcuyer KAaccy Gcaoiiac- 
Muci'H 1 iiu iipeauMcaiiHHM M3K ( MeraAJumcHJKiie 
■lacrii, Auciyiiiiue cuiip>iKuciiuueiiHH>, paC4HTaiii>i iia 
iu)JiKJiuj'it.-iiuc K uuiUHTiiuMy iipuituAy, a ajujDiiiiia 
•lacrcii, uuxuahiuhxch iiuu iiaiipHAceutieM cera, yAuuAt*- 
TuupHCT TpedouuiiHAM yKaaaiiliuro cTauAapra). 

PACIIOJIOHCEHME 3J1LMEHTOB yilPAU.afc:HMH 
.1 llepcAiiMa naiiCAb (Phc. 2) 

(1) Cercuott uuKAtusaTCAb 

BKAK)4eHHe iipuGupa ocyiHecnrnHeTCM nyrcM ua- 
A<aTHH lia KiioiiKy, Bi.iKniu4t;HHe ocyiMecTuuHJTCH 
iiyreM uawaXHA » Boaupara khoiiku u iicxoaHue 
iiuiiu>Kciuie. 

(2) licpeKAio'iaTeiib pcwHMa paCoTU 

Ilyi'L'M Ha>KaTM 0 Ha COOTBCTCTbyiULUyiU KMOllKy MUA(- 
Ho ycTaHOUHTb cneAyuLmte pexcHMU padoTu; 
ilPOB. — auTUKuiirpu’ib c'leTSiiKa hum .’pMTeAbHUH 
•lacTUToii 10 Ml'u 

f\ — iimepeiiHe hjctutu cHiHaAa, iiuaboahmuiu 

tia uxoA A 

Ta — HawepeHue AAHTeibiiocTH iiepuoAa CMiua- 

Aa, llOABOAHMUro Ha UXOA A 
uTa — H3MepeHHe KpaxHbix aHascHHii AASiruAb- 

HOCTH liepHOAa 

'A - u — AuyxKaHaAbHoe HaMepc-riHe HtiTepoana upe- 
MeHH MeWAy cHiHauaMH, hoauoahmumm 
ua uxuiii.1 A H B 

Ta 'fu — HaMepeHUe OTHOUieiiHH uacTor curHaAOu, 

IIUAUOAHMUX Ha UXUAbt A H B 
Py'lll. — npocToii c‘ier HMiiyAbcou, iiouboahmux Ha 
uxuA A; 

yiipauAeuHe AurM 4 ecKOM cxcmuh c uuHuuzbK> 
KHOltKH aCrapT — Ctoii« (18) 

CbPUC. — c nepeKAxjiiaTeAeM pe>KHMa paSoru koh- 
crpyKTHUHO cBHaaHa KHOnKa pyuHOH ycra- 
HOUKH HyAH C4eT4HKa. 



counter, os follows: the screw in the centre of the 
selector disc hos to be removed, the disc portiolly 
pulled out ond, ofter turning it so thot the number 
which tollies with the available mains voltage is 
ogainst the triangular index, it has to be pushed 
home again and secured with the screw. Whenever 
the mains voltage is altered, the fuse cartridge must 
be exchanged which is in the fuse holder next to the 
mains voltage selector. 

The rotings of the fuses for 220 V and 120 V respec- 
tively ore given in the section "Technical data". The 
counters are set for 220 V mains powering by the 
makers before being dispatched. 

6. INSTRUCTIONS FOR MANIPULATION 
AND USE OF THE COUNTER 

6.1 INTRINSIC SAFETY 

The design of the counter meets the stipulations of 
the lEC recommendations for intrinsic safety, class I, 
in conformity with lEC recommendations. All metal 
ports accessible to the touch are prepared for con- 
nection to the mains protective conductor and the 
insulation of parts carrying the mains voltage is in 
accordance with the above Standord. 

6.2 ARRANGEMENT OF THE CONTROL ELEMENTS 

6.2.1 Front panel (Fig. 2) 

(1) Mains switch 

The counter is switched an by depressing the 
appropriate push-buttan. The mains power is 
disconnected by depressing the same push-but- 
ton, which then returns to its idle position. 

(2) Operation mode selector 

By depressing the appropriate push-button, the 
following modes of operation can be selected; 
TEST — Self-checking of the counter by 
means of the meosuring frequency of 10 MHz. 
f V — Measurement of the frequency ap- 
plied to input A. 

Ta — Measurement of the period duration 
of the signal applied to input A. 
n.TA — Measurement of period duration 
multiples. 

t^— B — Double-channel measurement of the 

time interval between pulses applied 
to the inputs A and B. 

f A / fB — Meosurement of the frequency ratio 
between two frequencies applied to 
the inputs A and B. 

MAN — Simple counting of pulses applied to 
input A; the gate is controlled ma- 
nually with the push-button "Start — Stop" (18). 
RESET — Supplements the operation mode se- 
lection by manual clearing of the display. 
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(3) Pfoptnoc 

Timto prepinocem lie volit pouiiti' pometi pro 
indikoci. Pn itlocenem tiocitku je pomef IQ- 
pnuto, pri nestlo£enem tlQcitku vyprtuto. 

( 4 ) Pfepmoi »lntervol hrodio — Mirndi Jednotko — 
Nosobky* 

Ti'mto prepinocem lie volit: 

— pri mereni kmitoctu interval hrodio v rozr7ezi 
0.1 ps — 10 s 

— > pri mereni delky periody o cosoveho inter- 
volu, memo jednotko 0,1 pi — 10 s 

— pri mereni noiobku periody o nosobku pO' 
meru kmitoctu nosobky v rozmezi 1—10’ 

(5) Konektor „Vyslup " 

Vyitup presneho kmitoctu 10 MHz 0 dekodic- 
kych podilCi do kmitoctu 0,1 Hz (preplnoc funkce 

V poloze „Mon*) 

(6) Doutnovko „Hrodlo“ 

Tolo doutnovko indikuje dobu otevreni hrodio, 
po dobu otevreni hrodio iviti. 

(7) Potenciometr Mlndikoce* 

— vysledek merene veliciny je indikovan podle 
polohy potenciomelru v rozmezi 0,1—5 s. 

— V poloze je udoj indikovon tok diouho, po- 
kud &e neprovede vynulovoni. 

(8) Konektor .Vstup A“ 

Do tohoto konektoru se privodi mereny signol 

V souvisiosti I pozodovonou funkci. 

(9) Vstupni zeslobovoc 

Hrube nostoverti urovne vstupniho ilgnolu Ize 
provest V polohoch 1:10, 1:100, poloze 1:1 od- 
povidoji nestlo£eno tioditko 1:10 o 1 ;10Q. 

(10) Plynule nostoveni urovne spousteni 
Optimoini nostoveni urovne spousteni s ohiedcm 
no velikost vstupniho signolu zo zeslobovocem 
o s ohiedem no potoritu privodeneho impulsniho 
signolu. 

(11) Prepinod „Polorito" 

Prepinocem se voli spousteni tvorovociho obvo- 
du no klodne (pri nestlocenem tiocitku) nebo 
zdporne hrone signolu (pri stiocenem tiocitku). 

(12) Prepinoc vstupu 

V poloze ' (tj. pri nestlocenem tiocitku) je vslup 
zesilovoce oddelen vozebnim kondenzotorem, 

V poloze ■ (tj. pri stiocenem tiocitku) je vstup 
zopojen primo. 

(13) Konektor .Vstup B* 

sloui' k dvoukonolovamu mereni u^go f . .ji. 



(3) riepexjimaTenb >riaHfiTL« 

C iiOMoiubu »Toro nepcKnamaTenii hojkiio bkjiu- 
4HTb naHHTb npH HHaHKaUHH. ripH HawaTOH 
KHonae naMMTb BxjiioseHa, npx ornymeHHOH 
xiionxe — auxnioHeHa. 

(4) riepexnawaTeiib vHHTepaan xjia)Ha« — EaMHHua 
mHencHHR — KpaTHoe« 

3th H nepexjitoHaTeieH mojkho ycraHoaHTb; 

— HHTepuan xnnsa a npeaenax or 0,1 Mxcex no 
10 cex npH HjHcpeHMH vacTOTw 
~ eoHHHuy HSHepeHHa or 0,1 mkcck no 10 ceH 
npH H'lMepcHHH aJiHTenbHOCTH nepHuna h mt' 
Tepuaaa apcHtHH 

— Ko^tjKfHUHeHT xpaTHocTH B tipciienax 1 — 10* 
iipH H3Hep;HtiH KoaTHi.ix 3iia4eHHii nep'ioia h 
X paTHMX 3HaHeHMH OTHOUieilHfl vaCTOT 

(5) I'liejno »Bi>ixoi (n « 

Bi.ixoa TuwHoii nacTOTN 10 MPu h ntrcvTii'iHux 
4aCTHUx uiinorb ao 4acruru 0,1 Pu ( iiepeKima- 
renb poxiiMa pa6oTU a iioqoNceHHH »Py4H.<i). 

U>) TtaHiia TJieuuteru paapana »Knx>4« 

3ra 'laMiia ciy'^HT Jiaa HHAHxaUHH apeHeiiu ot- 
KO 'THH xaxi’ia. Bo VptfHX OTxpuTHa xax>4a naMiia 
ropMT. 

(7) rioreiiiiHoMCTp kHiiUHxaUHRfc 

— peaynbTBT HOMepaeHuii DeriH4HHU otipeaengcTCR 
a cooTBercTBHM c iionoweHHeH iioTeHUHOHerpa 
a iipsneiiax 0,1—5 ccx 

— a nonoweHHH HwaHKauna iioxa^auHN ocy- 
laecTanacTCa no rex nop, noxa hc 6yaer py4- 
Muro ctipoca 

PHeano »Bxua A« 

I la »TOT axoi notavTCv HOHepHfHUft ctiniai 

II cuoTaeTCTaitH c TpeoyeM'nH pcwhhoh HaMcpetiHH. 
(9) Bxoiiioh arrcHKiaTop 

rpy6aa ycraHoaxa ypoaHX axoanoru CHruana ui'y* 
mecTBJiMercH a nonoweHHnx 1:1U, 1;1(X}. a iiono- 
aceHiiH 1.1 UTiiyutcHU khoukh 1:1U k 1:100. 

UO) IlnauHaa ycTiHoaxa ypoaua nycxa 

OiiTHHanLiian ycTaHoaxa ypoaxH aaiiycxa c y4t*TDM 
pa'iMJxa axOQHOro cnrHana iia auxone arrcHKia' 
TODa H c y4CT0H iioiapHOCTH tionauAHMoro HH- 
iiyncHOip CHniana. 

Ill) llepcK'iuHaTC'ib >riunap>iucrL< 

rit;pt:Kna)4aTefleH uuSHpaercg aaiiycx cxcmu «{iup- 
MHpoaaHHa ot iionoatHTenbiioro (npu OTiiymcHHOH 
Kiikinxt;) MJMi orpHuaTcnbiioi'o (iip:t Hawaiuii 
Kiioiixr) cui liana. 



(3) Switch "Storoge* 

Selves for opplying the disploy memory. With 
thij push'button depressed, the memory is con* 
Reeled ond with it releosed, the memory is dis- 
connected. 

( 4 ) Selector "Cote intervo) — Mcosuring unit — 
Multiples" 

Seivcs for selecting the following; 

— Ihe gote interval within the ronge 0.1 psec 
to 10 sec (or frequency mcosuremertts 
— The measuring unit within the range 0.1 psec 
to 10 sec for period durotion and time inter* 
vol meosurements. 

— The multiples within the ronge 1 to 10’ in 
period multiple and liequency rotio multiple 
meosurements. 

(5) Connector "OUTPUT fn " 

Output of the occurote frequency of 10 MHz 
and its decodic divisions dawn to 0.1 Hz (with 
the mode selector set to "MAN"). 

(6) Glow'lomp "GATE" 

Indicotes opening of the gote: glows os long 
os the gote is open. 

(7) Potentiometer ..DISPLAY" 

— According to the setting of this potentiome- 
ter. the result of the mcosurement is indi- 
coted for 0.1 to 5 seconds. 

— In the positions the result is indicated 
until clearing. 

(8) Connector "INPUT A" 

The meosured signol (in connection with the 
required mode ot operotion) hos to be opplied 
to this connector. 

(9) Input ottenuotor 

Coorse odjustment of the input signal level con 
be corried out in the positions 1 ; 10 ond 1 ; 100; 
in Ihe position 1 : 1 Ihe push-buttons not depres- 
sed correspond to 1 ; 10 ond I : 100 respectively. 

(10) Continuous triggering level control 

Optimum odjustment of the triggering level 
with regord to the mognitude of the input signal 
ofter Ihe ottenuotor ond to the polority of the 
pulse-shoped signol applied. 

(11) Switch "POLARITY" 

Serves for se'ecting the triggering of the shoper 
either by the positive edge of (he signol (push- 
-button not depressed), or the negotive one 
(push-buttor^ depressed). 
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(14) Vitupni zeilobovoc 

Hrube noiloveni urovne vstupniho signolu Ize 
proven V polohoch 1:10 a 1 : 100 ; patoze 1:1 od- 
povidoji nestloceno tiocitko 1 :10 o 1 : 100 . 

(15) Plynule nostoveni urovne spousleni 
Optimoini nostoveni urovne spousteni & ohledem 
no velikost vstupniho signolu zo zesiobovocem 
a s ohledem no poloritu privodeneho impulsniho 
signolu. 

(16) Prepinoc „Polorito'‘ 

Preptnocem se zvoii spousleni tvorovociho obvo- 
du no klodne (pri nestlocenem llocitku) nebo 
zoporne hrone signolu (pri stiocenem tlocitku). 

(17) Prepinoc vslupu 

Funkce o oviodoni je shodne s ovlodocim prv* 
kern (12). 

(18) Tiocitko „Starl - Stop" 

Slouii k rucnimu ovldddni hrodlo ve funkci 
.Mon". Stiocenim tiocitko se provede Slort, tj. 
otevrent hiodio, zpelnym stiocenim (!]. vroce- 
nim do piivodni polohy) se provede Stop. 

(19) Indikoce 

Obsohuje 6 cislicovych vybojek pro zobrozeni vy- 
sledku mereni vcetne destinnych tecek o znoky 
jednotek, ve kterych je vysledek udovon MHz, 
kHz, |is, ms, s. 

Indikoce mereni je nepretrzito, je-li tiocitko »Po' 
meT" stioceno; udoj se pfi nulovoni pristroje 
a behem mericiho cykiu neruii, ole zmeni jen 
tehdy, kdyi se vysledek mereni lisi od predcho- 
ziho o jen v tom rodu, ktery se zmenil. Pri ne- 
stlocenem tlocitku „Pomet" je udoj vysledku 
indikovon po dobu donou polohou potencio- 
metru .Indikoce". Jinok se rusi a behem mere- * 
neho cykiu sleduje zmeny stovu pocitocich de- 
kdd. 

Ciselny vysledek mereni je udovon indikolorem 
ve stejnem sledu rddu v jokem jsme cislo zvykii 
psol, tj. nejvyssi rod je vlevo, nejnizsi je vprovo. 
Znoky jednotek o desetinne tecky se prepinoji 
outomoticky se zmenou poloh prepinocu inter- 
volu hrodlo o prepinode iunkce, tokze cteni je 
jednoznocne. Vyjimku tvori mereni nosobku pe- 
riody, kdy indikdtor udovo celkovy cos, nikoliv 
deiku jen jedne periody; pro n =» 10^ — lO* |e 
desetinno tecko mimo rozsoh o neindikuje se, 
podobne joko pn mereni nosobku pomeru kmi- 
toclu pro n 10^—10' je desetinno tecko mimo 
roisoh o neindikuje se. Pri dvoukonolovem me- 
reni cosoveho intervolu (t*i) mernou jednot- 
kou 10 s nesvili iodnd desetinno tecko oni znok 
merene veliciny. Obdobne pri funkci Test pro 
intervol hrodlo 0,1 |is je desetinno tedko mimo 
lotto h Q neindikuje te. 



(12) ITcpeK/iiu'iaTeAb Bxojse 

B iiojioMrcHHH ^ (t. e. npn OTiiyuteHHOH KHuitiie) 
UXOil yCMAHTeJlM PA3BM3IH KOHAeMCITOpOM CUN3H, 

H iiunuxrciiMH — ^ (t. 4. iipH hbmiatoA khoiikc) 

BXUil IipjIMU. 

(13) ('licajiu » Bxoii B«. 

CJiyMtllT JI.MH ^ByXKItlAAbHOrO HaHepeilHM ' A. IIH / lit 

(14) BxOAHOH STTCHIOITUp. 

rpyOaii yCTiiHOitKa ypuuHN hxoahofo cmthaab ocy- 
UZCCTBAilC rCK B nOAUMtCIIHIIX 1:1U H 1:100, nOAOXte- 
HHe 1:1 cuu rBcTcmyeT uTnymcHMUM luiouKaM 
1:1U H 1:1UU. 

(15) riABUHan yCTBHOUKB ypUBHB aBityCBA 
OimiMBAbiuH ycTAHuBKB ypOBHB annycKB c y>re' 
TOM BCAH4HHU UXOilHOrO CHIKBAB HA BUXOAC «rrC' 
HyBTUpB H C y>iCTUM ItOJINpHOCTH IIOAUUAHHUru 
HHIlUyAbCHUru CHl'IiAAB. 

(l(l) IlcpCKAUNATCAb > llOJIHpHOCTbK 

nepCKAXIHATeACM Bu6HpACTCil UAIlyCK UCUH 4^p- 
HHpUBAHHH UT IIU AUXtHTC AbHUI'U (lipn UniyUtCK* 
XOH KHUllKc) MAH OTpHUATCAbliUro (lipH HA«ATUH 
KItUIlKe) ijipOltTA CHI'HBAB, 

(17) llcpcKAtUMaTCAb BXUAB - , ' ^ 

llAuaaHCMiic H yiipABAcHHC TBKue xe, KBK H y BAtf- 
MeMTA ( 12 ). 

( 18 ) Kkuiika sCrapT — Ctoik 

OmA CAyatHT AAM pyHHOra yiipABACHMM KA1U4UM 
U pCXCHMC pA6oThl »Py4H.t. IlyTCM HAJKATHA HA 
KMOlIXy OCymcCTBAACTCil «CTApT«, T. C. OrKpblTHC 
KAtUHA, lipH HaXCATMH (t. C. llpH BU3BpATC B l]pC>K' 
lieC ilOAOIKCHHc) OCyiUeCTAABCTCM >CtOU«. 

(19) IrlllAHKaUHH 

ycrpOHCTBO HHAHKBUHH COACpATHT 6 lAH^pOBblX 
laaopaapHAHbix ammo aan hhahkbuhh pcsyabTATA 
UaNCpCHHH, BKAK>4BM ABCMTHUIIUe SHAKU M u6o- 
3na4eiiHi( cahhmu, b KUTupux aam peayAbTAT — 
NiTu, kTu, mkcck, mcck, cex. 

IIhAHKBUUB H3MepCHHA BBABCTCJI HCnpCphlBHUH, 
eCAH KliUlIKA bDaHATbC HBWBTB; nOKASAHHC HpH 
cGpoce jipMdopA M B iipouecce NAMcpHTeabHoro 
UMKAB HC CTHpnCTCM, HU CTHpBeTCA TOBbKO B TON 
CAyHAC, eCAH peayabTAT UaHCpCHHA 0TAH4ACTCM 
OT npeAUJecTByniuero, npuneM cthpahhc ocymecr* 

UAMCCTM TUAbKO A TOM nUpBAXC, B KOTUpUM HMCCT 
HeCTU HaMCHCHMC. TIpH OTliyUtCHHuA KHOUKC 
»riaM>iTb« iiuKaaAHHC peayAbTBTB HHAHKyercH a 
TCHCHHC BCcrO BpCMCHH, ABHHUrO nOAOXCHHCM nO' 
TCUUHUMeTpa vldHAHKAUHAK, B lipOTHBHOM CAy- 
4AC pcayAbTMT cSpaChlBArrCA, H B lipoueccc UHKAA 
H3MTpeilHH MNCCT MCCTO HHAMKAI(MA COCTOMIIHH 
C4CTIIUX AOKBr^ 



(12) Input switch 

In the position ^ (i. e. with the push-button not 
depressed), the input of the omplilier is sepo- 
roted from the input lerminol by o coupling 
copocitor; in the position (push-button de- 

pressed) the input is connected directly. 

(13) Connector “INPUT B“ 

Serves in the double-chonnel meosuremenl mo- 
des t*~B ond f A / f I . 

(14) Input ottenuotor 

Coarse odjustment of the input signal con be 
corried out in the positions 1 : 10 ond 1 : 100, 
in the position 1 : 1 the push-buttons not depres- 
sed correspond to 1 : 10 ond 1 : 100 respectively. 

(15) Continuous triggering level control 

Optimum odjustment of the triggering level with 
regord to the mognitude of the input signol 
ofter the ottenuottor and to the poiority of the 
pulse-shoped signol opplied. 

(16) Switch "POLARITY" 

Serves (or selecting the triggering of the shoper 
either by the positive edge of the sigiiol (push- 
•button not depressed), or the negolive one 

(17) Input switch 
(push-button depressed). 

The purpose of this switch is the some os Ihot 
of the switch (12). 

(18) Push-button “START — STOP" 

Serves for controlling the gote monuolly during 
the "MAN" mode. By depressing this push- 
-bulton, the START is effected, i. e. the gote 
opens. By o second depression (i. e. returning 
to the idle position), the STOP oction lakes 
ploce. 

(19) Disploy 

The section contoins 6 number tubes for dis- 
ploying the results of measurements, circuits 
lor decimol point positioning ond lor disploying 
the symbols of terms in which the result is in- 
dicoted, i. e. MHz, kHz, jisec, msec oitd sec. 

The result disploy is continuous, provided (he 
switch "STORAGE" (3) is depressed. In this 
cose the result is not concelled when (he 
counter is cleared ond during (he meosuring 
cycle; it olters only when the result of o meo- 
surement differs from Ihot of the preceding one. 
Even then only thot digit olters, in tfie order of 
which the chonge took ploce. With the switch 
"STORAGE" releosed, the result is indicoted 
during o time period determined by the setting 
of the potentiometer "DISPLAY" ond then is 
concelled. During the measuring cycle, the dis- 
play indicotes the stotes of the meosuring de- 
codes. 




6.2.2 Zadni pan«l (Obr. 3) 

(21) Sifovo pnvodka. 

(22) Voiic nopetf 220/120 V. 

(23) Poji&lko. 

(24) Pfepinoc »Normdl" 

V poioze ..Vnitrni" (pn nestlocenem tloc(lku) je 
zoklodni kmitocet normolu 10 MHz vyveden no 
konektor (25) k vnejiimu pouziti. 

V poioze MVnejst* (ph stlocenem tlocitku) je 
mozno do lohoto konektoru prive&t kmitocet 
vnejiiho kmitoctoveho stondordu k synchronizo- 
ci £o&ave zoklodny. 

(25) Konektor 

Funkce konektoru je popsono u ovlodoclho prv- 
ku (24). 

(26) Konektor I 

No kontokty konektoru jsou vyvedeny vystupy 
binorne kodovoneho lignolu z pocitocicb dekod 
pro pripojeni no llskoci zorizeni nebo vnejsi po* 
uziti. (Job. 1) 

Urovne vy&tupu 

log ,,0“ .... mox. 0,4 V 

log ..1“ . . . . min. 2.4 V (oz 5 V) 

Moximolni zottzeni 4 kl2 
Pozndmko ; 

Dekody jsou cislovony zprovo. tj. nejnizsi rod mo 
cislo 01, 



MiicjiouOH peayJibTar M3MepeHH)i oiipeJiejiaeTCii mm- 
ilHKaTOpOM B TOH nOCJieJlOBaTe.AbHOCTH nupaxiKUU, 
KaKaa npHHMTa npH aaiiKCK, t. e. 60 Jiee blicokmh 
iiopNJiuK — iiajietto, 6ojiee imaKHit — liaiipauo. 
3naKH ejiHHHtz h aecHTHmiuc aiiaKH iiepeKJima' 

urea auTuMaTMHecKK iipK HaMeKeiiKH noaouHiiu 
iiepeKAxmaTeacH MKTepuaaa KBxma h iiepeKamaa- 
Teaa pejKMMa pa6oTu, b peayabTare Hero otchct 
NBB fieTCM OAHuaHauHUM. HcKBUHeKMe KMCeT MtfCTO 
lipK tIJMcpeHHM KpaTHUX ncpHOJia, npu KOTopOH 
miiUiKaTop unpeaejiHCT oduzee 'upcMR, a He aziK' 
TeawioCTh ToBbKO oaHOlo riepHOfla. Jlaa n = ID* 
ao 10* aecMTH>muH 3HBK UhixoaKT aa iipeaeau 
II lie yKaauBacTca. AiiaaoiHiHO npn MaHepeHiiH 
KpaTHi>IX 3Ha>ieHHH OTHOUleHMH laCTOT npii 
n = 10 ^— 10 * aecKTHSiHiaH aiiaK BUXoaHr aa iipe- 
ueaiii inuiiiKaizifH k iiv miuKKyeTCN. flpK juyx- 

KaHaBLKUM K3ML*peimM MHTepiiaBa bpeMenn (Ia— li) 

C IIUMUIMLnI C4MHMUU HJMepeHIlR 10 Cl'K Hc lOpHT 

im uiiiiii ita 4«*cNTimHux anaKuu, kk oduJiiaqeiiHe 
iiaMcpNeMOH ueaMHiiiuj. Airaadi h>iiiu iijjii peacimi- 
npuH. xiru HiiTepua;la K;ixmB 0,1 HKceK acOHTii‘i' 

KLiii JHBK HaXUAMTL'R aa llpeueZiaMH lllUlHKBUhH 
H lie yKaaMbaeTL'N. 

b.2.2 3auiiiB naHczib (Phc. 3) 

( 21 ) Cereuoe nieaiio 

(22) llepeKAiuqaTeAb KanpiiiKeMMH 220/120 D 

( 23 ) llpeAuxpaHHTeBb 

( 24 ) llepeKBU'iaTejib xSTaBuiic 
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The numericoi results of meosuremenis ore in- 
dicated in the some monner os is customary 
when writing large numbers, i. e. the sequence 
of orders is from the left (highest order) to the 
right (lowest one). 

The symbols of the meosuring units ond the 
decimol point ore switched outomoticolly, to- 
gether with the gote intervol selector and the 
operotion mode selector. Consequently, the dis- 
ploy is unambiguous, the only exception being 
the result of o period multiple meosuremeni, 
when the disploy indicates the tolol time, not 
only the duration of one period; for n = 10* 
to 10* the decimol point Is beyond the range 
of display ond is not indicoted; the some 
applies to frequency rotio meosurements when 
n = 10* to 10*. In double-chonnel meosurements 
of time intervals (tx.i) by the meosuring unit 
of 10, none of the decimol points, nor the unit 
symbols of the meosured quantities are dis- 
ployed. Similorly during the TEST procedure, 
with the gote inlervul set to 0.1 jisec, the deci- 
mol point is beyond the ronge of display and 
is not indiepted. 

6.2.2 Bock panel (Fig. 3) 

(21) Moins connector. 

(22) Moins voltoge selector (220 120 V). 

(23) Fuse. 

(24) Switch “STANDARD'. 

When set to “INTERNAL" (with the push-button 
released), the basic frequency of the stoiidord, 
I. e. 10 MHz, is brought out to the connector 

(25) for use outside the counter. 

When set to ..EXTERNAL" (with push-button 
depressed), it is possible to oppty to this con- 
nector the frequency of on extcrnol stondord 
for the purpose of synchronizing the time bose. 
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b 1 


Dekodo D2 
iic-Kajia D2 
Decode D2 


D 

C 

B 

A 


1 

2 

3 

4 


Dekodo Dl 

/li-K:iiia 1)1 

Decode Dl 


D 

C 

B 

A 


Dekodo D4 
/leKaiia D4 
Decode D4 


D 

C 

D 

A 


6 

7 

6 


Dekodo D3 

JIcKaiia 1)1 

Decode D3 


D 

C 

B 

A 


Dekodo D6 
JTiTKana Db 
Decode D6 


D 

C 

B 

A 


9 

1 

! 11 
! 12 


Dekodo D5 
iU‘ Kaaa D5 
Decode D5 


D 

C 

B 

A 


— 


13 





14 





(27) Konektor II 

No kontokty konektoru jsou vyvedeny povelove 
o nulovocf impulsy pro tiskoci zoriieni o vyvody 
pro snimdni deselinnych lecek. (Tob. 2) 

Desetinne ledky jsou dislovony zprovo (kontokty 
16k-13lDknejsau zopoieny). 



b 


Funkce 

llaaiiaacmie 

1 


Popis 

OiiHcaHHe 


Maiimiinf 

zotizeni 

MaKc. 

aarpyjKS 


1 


Pfenosovy impuls 
KoMaiiAHiaii aHiiyjibc 


Klodny 2,4 V/1 |xs 

IluaoiKHTcabHbiA 

2,4 B/l MKceK 


4 kn 


2 


Nulovoci impuls 
llHiiyabC cOpuca 


Zdporny 2,4 V/1 |xs 
OrpHuaTeabiiiaii 
2, 1 B/l MKceK 






Vstup biokovdni 
ciloce 


Log nO* mox. 0,4 V 
..rmin.2.4 V 






BxUA 6aUKIipUUKH 


JIur. »0« MBKC. U,4 B 






L'acTKKKa 


»1« MHH. 2,4 B 




4 


Biokovdni tiskdrny 
BpUKHpUBKa 


Log nO* mox. 0,4 V 
„rmin. 2.4 V 
JIur. »U« MMKc. U,4 B 






iiesaraiumcto ycrjruiicTua 


»la Him. 2,4 B 






+ 5 V stob. 


Moxlmdini odber 




5 


+ 5B cTa6. 


200 mA 

MaKCHMaabiiuii roK 
uarpyjKii 2(H) mA 




6 


+ 12 V stob. 
+ 12 B Lraii. 


Moximdlni odber 
50 mA 

MaKcitMaabHuii 








TUK iiarpyjKH >()mA 




7 


-L (zem) 

1 (aCHJIH) 


— 




8 


Desetinnd tecko ti 
ilecMTimauH Jiiaa ti 


Log ,.0" max. 0,4 V 
jloi . j»(*« mjkc. 0,4 B 




9 


Oesetinno tecko t; 
BecaritaiiMii jmjk 1- 


Log „1“ min. 2,4 V 
Jloi . » 1 « M.iii. 2,4 B 




10 


Desetinnd tecko tj 
AcL'araKHuii jimk Ij 






n 


Desetinnd tecko b 

yiccHTHsiiiaii imaK t.i 






12 


Desetinnd tecko b 

BecHi'HSHMii auaK t.> 






u 


Desetinnd tecko t^ 

iliTNiaHiiiaa jiuk In 







leboiko 3 l«ojtHU« j 



fi IlOAOKeHHH »6HyTpCHHHft« (npH OTnymcHHOti 
KHOIIKe) OCHOBHaH 4aCTOTa STBAOHa 10 MFu no- 
iiaeTCM Hd rH«3iio (25) iuiM BHeumero ucnojibao- 
UaiiHN. 

B IIUJIUIKCIIHH »BliCIUHHH« (lipH HtDtCdTUA KliOliKe) 
lid 3TO rHCdAU MOWHO ilOJUiTb CHTHBa BHCUlHCrO 
craiiuapTa «iacTuTbi ituM cuuxpoHHaauHH BpcHCH- 
iiuro 6AUbd. 

(25) l*ajirf;H 

llaaiiasciiHc paabCHa oiiHcaHO y aacHCHTa yppas' 
acHHA (24). 

(20) FHejiio I 

Ha KOHTaKTu rHcaaa nuaaioTCM 'auxoaHue CHrHaau 
UUUHUIIUl'U KUdUpUBaHHUrO CHTHBAa, CHHHaCMue 
cu cscrHMx deKBd. Pd3'b«H cayatHT iiaa noAKau- 
scHUM iicHBTaiuiuei'o ycTpuiicTua hah BHcuiHeru 
ticiiujibuouaiiiid ('radauLia 1). 

ypouiiK uuxuda. 

auMi'iccKHH »U« Haicc. U,4 B 
Ac>rK‘U‘CKaH t>l« HHH 2,4 B (ii9 3 B) 
MaKcHMaabHaH iiarpyaKa 4 kOm. 

llpHML'>iaHilC: 

^IcKaiiM iipuiiyMcpupuuaHbt ciipaaa Haaebo, 

T. C. HdklOuJICe HIUKIIH llUpMilUK HMBCT Dl. 

(27) PaiibcM 11 

11 j KoiiraKTu paj'bcMa iu>daM>TCN KuMaHAiiuc hh- 
iiyjii.LM II iiMiiyabbia ct>pot.-a ajim iicsarauu;ei'u 
jcrpuitu'ua u citiHaau aaa chmthm AecHTH4HUx 
jiiuKuu (raOaHUa 2). 

iiccHi'iiuiiiuc dHaKii iipuiiyHepuuaiiu cnpaua Haneao 
(KuHTaaru lfl-13A»e BKau4CHu). 

0.3 yKABAIlMH IIO llOArOTOBKB K HSMBPEHHHM 

0.3.1 HuAKaiu>ieiiuc k cctu 

C iiuMumbw LeTe'tioiu iuiiypa iiuAKaxMiHTb iipHdup k hb- 
npxiaeuKiu clth h aaaiuHHTb cio auaaiuiareaeH 
xC'iM’btf. llix-'iL* uK/iu'ieiiua HnioiieiiHO aa^CHiaurcM 141141' 
piM«ii.e miAHKarupu u OAitii h 3 acchthshux aHuauu 
II aiiaa li nauHCimucni ut iionuweiniH iiepcKax>4aTeaM 
|n.‘a. II Ha paGui'u h HHrepiiaaa Kama, llpn HciiuabaO' 
Italian iicHaraumciu ycrpoacTua aeoGxuAHHO iipoKaw* 
HiiTb pajb«H iia axAHeu iiaHeaii cseTHHKa c neaaTHbiM 
c iioMui4biu couTBCTCTiiyioii^ero Kadeaa. 



(25) Connector 

The purpose of this connector is os described 
obove (item 24). 

(26) Connector I 

To the contocts of this connector ore brought 
out the outputs of binary' coded decodic (BCD) 
signols from the counter decodes for connection 
to o printer or for onother opplicotion (Toble 1). 

Output levels 

log “0“ . mox. 0.4 V 

log "r . . . min. 2.4 V (to 5 V) 

Max. food 4 k(2 
Note: 

The decodes ore numbered from the right, i. e. 
the one of the lowest order is numbered 01. 

(27) Connector II 

To the contocts of this connector ore brought 
out the commond ond cleoring pulses for o 
printer, os well os the outputs for decimol point 
positioning (Table 2). 

The decimol points ore numbered from the right (the 
contacts Italto 13t&<ire idle). 



b 


Function 


Description 


Max. 

load 


1 

2 


Transmission pulse 


Positive 
2.4 V/1 lisec 


4 k U 


Cleoring pulse 


Negotive 
2.4 V,1 |xsec 


3 


Input of counter 
blocking 


Log “O** max. 0.4 V 
"1“ min, 2.4 V 


4 


Printer blocking 


Log "0" mox. 0.4 V 
"1“ min. 2.4 V 


5 


4- 5 V stab. 


Max. drain 200 mA 


6 


+ 12 V stob. 


Max. drain 50 mA 


7 


1 (earth) 


- 


8 


Decimal point t| 


Log “0“ max. 0.4 V 


9 


Decimal point t 2 


Log "1“ min. 2.4 V 


10 

11 

'12' 


Decimal point tj 




Decimal point U 




Decimal point tj 




13 


Decimol point b 





Toble 2 
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6.3 POKYNY PRO PRIPRAVU MtftENI 

6.3.1 Pfipoj«ni na ii( 

Pomoci sifova inury pfipojit pnstroj no sifove nopeU 
Q ZQpnout vypino6em Po zopnuti se okomzite 

rozsviti indikocnt vybojky a nektero desetinnd tecko 
o znok podle polohy prepinoce funkce o intervolu 
hrodio. PH pouiiti tiskociho zonzeni je nutne provest 
propojent list no zodnim ponelu citoce s tiskoci'm zo* 
fizenim pn'stusnym kobetem. 

6.3.2 Kmitoctoiril normol 

Presnost mereni kmitoctu o delky periody zovisi no 
presnoiti pouziteho kmitoctoveho normolu. V pristroji 
je pouzit minioturni kmitoctovy normol s rychlym 
ohrevem termostotu o nobehem kmitoctu. Okomzite 
po zopnuti je presnost kmitoctu osi 1 . 10*^. Po IS 
mm. chodu je kmitocet ustolen do rodu 10-*. Pri 
diouhodobem nepretrHtem chodu je zmeno kmitoctu 
le dne no den mens! nez + 1 . 10~*. Pouzito PKJ 
(piezoelektMcko kryslolovo jednolko) je ve vyrobnim 
zovode podrobeno dioiihodobemu stbrnuli o peclive 
promerovono. Konecne nostoveni se deje s presnosti 
lepsi nez ± 1 . 10-*. V pripode poireby Ize kmitocet 
dostovil zmenou kopocity trimru, ktery je pnslupny 
po odneti vicko v hornim krytu kmitoctoveho normolu. 
Kmitocet Ize dostovovot bucf pomoci presnejsiho kmi- 
toctoveho normolu nebo podle vysiloni presnych kmi- 
to£tu stonicemi OMA, jejichz nosny kmitocet je od- 
vozen od noseho norodntho etolonu kmitoctu. Pred- 
poklodond zmeno kmitoctu zo rok je mensi nez 
± 5. 10*^ Pokud neni pfislup k presnejsim elolonum 
kmitoctu. doporucuje se sverit kontrolu o dostoveni 
kmitoctu vyrobnimu zovodu. 

6.3.3 Samokonirola — TEST (Obr. 4) 

Provereni zoklodni funkce prtslioje se provede mer- 
nym kmitoctem 10 MHz pro ruzne intervoly hrodio. 
PH kontrole postupovot lok. ze oviodoci prvky se no- 
stovi nosledovne: 

— Prepinoc funkce (2) do polohy Test . 

— Potenciometr .Indikoce” (viz bod 6.2.1. prvek 7) 

— Prepino£ „lntervol hrodio* (4) prepinot postupne 
do vsech poloh. 

— V pripode, ze doutnovko „ Hrodio" nesleduje no- 
stoveny cosovy intervol hrodio. provest rucni vy 
nuiovoni tiocitkem .Nul" (2). 

— Prepinoc „Pome(“ (3) je v zopnute poloze (tiocit- 
ko Hstloceno). 

— Udoj indikoce pH sprovne funkci pristroje pro jed- 
notiive polohy prepinoce ^intervol hrodio* (4) je 
podle lobulky 3. 



6.3.2 3Tii.noH huctotm 

TuHtlOCTfa HSMrpeHHH SaCTOTbl H JIJlHTC.nbHUCTH flCpHOJla 
aaOHCHT OT TOHHOCTH U€nO.Hb3yeHOrO STailUHB HBCTOThl. 

B iipHdope Mcnoribjutuiit hkhmstuphuh stijioh nacTOTbi 

C 6uCTpUH HarpCHUH TepHOCTBTa H ShlCTpUM ttblkOUOH 
HBCTOTU. MrHoiseiiKo noc.ne kk/iuschsu TOHHOcrb nac- 
TOTU COCTa'bJIHeT llpH6zi. 1 . IIOCM 15 MHHyT pa- 

6otu HBCTOTa ycraHumieHa c TUHHOCTbX) 1U~*. 11 pH 
iipoitoJUKHTejibKoA iienpepuBHOH paSore cyT04UUH yzoa 
•lacTOTU cocraaJiHcr Meiiee HcnoJibaycHUH 

Ktiapu tia aaBoie-HaroTouHTeJie nojiaepMCCH HCKyc- 
craeimoMy cTapeiiiiu h TUtareabHO HaMcpeH. Okohib- 
TCJIbKBM UCTMpOBKB OCyUteCTBZUieTCB C TOHHOCTbU 
HUliie ±1.1U~*. B CJiyHBC HeoSxOBHMOCTU HBCTOTy 
MOMCHO yTOHHHTb Ily rCM H3HeHeHHII CHKOCTH IIOaCTpoeM- 
Koro KOHiieHCBTOpa, KOTOpuii AOCTylieH HOCae chbtkh 
K pUtUKH B BepXHeii KpUUJKe BTBnOHB 1BCTOTU. HBCTOTy 
MUIKHO yCTBHBBAMBBTb C IlOHOIttbU 60ACe TOHHOI'O 3Ta- 
zioHa uaCTOTbi kah mo ckihbabh, iiepeitBuaeHUM ctbh- 
TUHIIUU HBCTOTbl OMA. ChIHBAU BTHX CTBHLIMM 
hujjhhitch itpotianuanuMH omiana sexocAouauKuiu na- 
utiOHaJibHuro sTaAoiia hbctutu. npeaiioAaraeMhiH yxua 
•racTury aa roa cuctbuahct MeHee i 5 . 10*^. Kcah 6o- 
Jiw TO'iHue araAUHbi ^acroTM KcaoCTyMliu, TO pcKOMfii- 
ayercH iiepeaaTb iipHdop bah KUiiTpuAB u ycraHouKii 
>iaCTOTia HB jaUOU'HjrOTOUHTCAb. 

b.3.3 ABTOKoHTpOAb — Hflpoa.* (Phc. 4) 

llpoHcpKa ocHOUHOlo pewiiMB paboTu Iipmiopa ocy- 
lUeCTBASerCB C IIOMOUJIbtO MaMepHTCAbnOH HBCTOTN 
10 MPu IipH paaAHHHhIX UHTepbBABX KAUHB. 

lIpH KuMrpuAc iiocryiiatuT CAciiyuu^HM odpaaoM: 

— llt-peKAiJHaTeAb peNUtMa naMepeHHH (2) »epeueci»i 
U llUAOlKCHHt; [Ipuu. 

— llOTeHUHOMCTp >HHaHKaitllB« (CH. JlyHKT 6.2.1., 
BaeMeiiT 7) 

• ricpeKAWHaTeAb »HuTepuBA kabihb* (4) nepcKAW 
HBTb nocTeiieHHO BO ace noAOMccHMR. 

' B TOH CAyHBc, ecAH JiBMiia TACioii;ero paapHiia 
»Kauh< He cACiiyer aa ycTBHonAeHHUH KHTcpuAUH 
UpOMCHH KAMHB, TO HeoblOAHMO fipoHSlieCTH pyHHOH 
COpoc C tlOHOUtblO KHOItKH »lloAbf (2). 

■ llCpeKAIU>iaTeAb •FlaMATbi (3) hbxouktca u iioao- 
ncciihh »»KAiOHeHU< (bhoiikb OTiiyuteita). 

— rioKaaaHHc miAHKauuH iipH iipajiHAbHOH pa(>UTe 
npH6opi> • OTACAbHblX IIOAOMCCHMMX tiepeKAWHBTeAX 
• IlHTCpitBA KAUHBH (4) COOTBCTCTByeT HHWeCACAyiO- 
U|CH TBBAMUe 3. 



6.3 INSTRUCTIONS FOR PREPARING A MEASUREMENT 

6.3.1 Connection to the mains 

After connecting the counter to the moins by means 
of the supplied mains cord, the power has to be 
switched on with the push-button switch *MAINS". 
Immediotely ofter switching on, the indicoting glow- 
• lomps light up ond one of the decimol points is 
disployed together with o symbol occording to the 
' positions of the operotion mode selector ond of the 
pote intervol selector. If o orinter hos to be employed, 
the contact strips on the bock ponel of the counter 
hove to be interconnected with its connectors. 

6.3.2 Frequency itondord 

The occurocy of meosurements of frequencies ond 
period durotions depends on the occurocy of the 
employed frequency stondord. The counter employs 
o minioture frequency stondord provided with o fost- 
•heoting thermoslot ond speedy frequency pick-up. 
Iinmediolelv ofter switching on, the occurocy of the 
produced frequency is oporoximotely 1 . 10-^. After 
15 minutes of operotion. the frequency is stobilized 
up to the order of 10~**. Ourinq lonp-term continuous 
operotion, the frequency drift from day to day is less 
than + 1 . 10“*. The crystol unit employed is orli- 
ficiolly oged by the mokers ond then, alter precise 
meosurement. is odjus>ed exoctly with on occurocy 
better thon i 1 . 10~“. If necessciry. the frequency 
of the built-in stondord con be reodjusted by ottering 
the copocitonce of o trimmer which becomes acces- 
sible by removing the top cover. For reodjuslmenl, 
either o frequency stondord of higher occurocy or 
the frequencies tronsmitted by one of the OMA sto- 
tions con be employed. (The corrier frequencies of 
these stotions ore derived from the Notionol Fre- 
quency Stondord.) The expected frequency drift per 
yeor is less thon i 5 . 10-\ If o frequency siondoid 
of higher occurocy is not ovoiloble, it is recom- 
mended to entrust the mokers with the checking 
of the built-in standard ond its reodjustment. 

6.3.3 Self-checking — TEST (Fig. 4) 

Checking the bosic operotion of Ihe counter by the 
opplicotion of the frequency of 10 MHz is corried 
.out os follows: 

The control elements of the counter hove to be set 
os follows ; 

— The mode selector (2) in the position "TEST". 

— The potentiometer "DISPLAY" (see item 6.2.1 — 
element 7). 
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Obr. 4 Pmc. 4 Fig. 4 
Poznomka: 

Pri intervalu 0,1 {it je desetinna tecko mimo rozsoh 

0 neindikuje se. 

Pfiputtnd chybo je J: 1 jednotka. 

— Pfi vypnuti pameti Ize sledovat okomiity stow poci< 
tocich dekod v zavislatli no pouiilem intervalu 
hrodlo. 

6.4. POKVNV PKO MCftENI 

Jednotlive druhy mereni te voli prepinocem funkce 
(2). Popis je V noiledujicich kopitolocji. 

Pozndmko: 

Pri mereni signolu s velkou, eventuolne neznomou 
omplitudou, je nezbytne nutne nostovit vttupni ieslo< 
bovQce A a B no maximum, tj. do polohy 1:100, 
eventuolne 1:10, oby nedoslo k pretizeni vstupnich 
obvodu nebo jejich poskozeni. 

Na&taveni potenciometru urovne spousteni (10) a (15) 
je provedeno no stred pri teplote okoli +25 ‘’C po 

1 hod. provozu pristroje. V teplotnim rozsohu pristroje 
se posouvo V lozmezi o&i 30“. Zpusob dostoveni je 
uveden v bode 9.2. 



npHMe4aHHC: 

npH HHTcpaaJie U.l hkcck AccaTKHMuii 3 H*k MaxoaMTCg 
aa iipeAcAOM m hc noKaaaH. AonycTHNaa iiorpcuiHOCTa 
cocTaHAaer 1 caMHiuta. 

— ripH auKAUHCHiiuH iiaMNTM B03M0N(Hu na6AiuaaTi. 
34 MmuaCHHUM CUCTUMliMCM CHCTHUX ACKaa 4 Ua* 
bHCHMOCMH OT Hl'IlUAbJyCMuru HHTCp'aaAa KAOSa. 

6.4. yaaaaHiii no M3MepcHHaN 

OracAbHue pearuMu M3McpcHM4 ycraHaBAMuaiuTca iie- 
pcKAK)4aTeAeM peacHMoa (2). OrmcaHHC baho a hhacC' 
cAeAynutHA pasacAax. 
llpHMCHaiiHe: 

11 pH HSMCpCHHH CHTHAAOB OOAbUlOH HAM H3M3UeCTHOri 
BMIIAHTyAU HeofixOAHMO ycTAHUaHTb BXOUHUC yCMAHTeAH 

A H B iia MaKCHMyM, t. e. u noAoarcHMe 1:100 hah 
1:10 AAA Tui'u, 4TotSu HC uusuaTb iiepcrpyaxy axoAiiux 
ueiieii hah ha iioupeWACHHa. 

ycTAHouHa iioTCHUHoMcTpou ypuuHA aaiiycHA (10) H 
(15) builUAJieiia iiu uciirpy itpH TCMiicpaType uxpy- 
Ataxjuzct'u 'uujAyxa + 25 “C h uucac 1 naca paOuTu 
iipH6upa. B AHaiiaauii TcMiiepaTyp iipubupa iicpeMc* 
uzaerCN yLTaiiubba u iipcACAax iipHdA. 30°. CiiucuU 
ycTAHObKH iiuaaaati a rAbbc 9.2. 




Obr, 5 Ptic. 5 Fig, 5 



Intervoi hrodlo 

llHTepaaA cAiuHa 
Gote interval 


Udoj' 

riuHaaaHiic 

Indicolion 


Znok 

OoU3Ha4CHHe 
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0 


0 
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0 


0 


1 


MHi 
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0 


0 


0 


1 
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0. 


0 
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0 


1 


0. 
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0 
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0. 
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0 


0 
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0. 


0 
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0. 


0 


0 
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0 


0 


0 
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0 


0 


0 


0 
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— The lelector "GATE INTERVAL" (4) successively 
in all positions. 

— If the giow-lomp "GATE" does not respond to the 
selected gate intervals, monuol cteoring is corried 
Out with the push-button "RESET" (2). 

~ The switch "STORAGE" (3) is in switched on 
position (push-button releosed). 

— II the counter operotes correctly, with the selector 
"GATE INTERVAL" (4) set to its individuol posi- 
tions, the indicotions must tolly with those given 
in the Table 3. 

Note: 

With the interval set to 0.1 [zsec. the decimol point 
is beyond the ronge of disploy ond is not indicoted. 
The permissible error is :l: 1 unit. 

— When the switch "STORAGE" is switched off, it 
is possible to follow the inslontoneous stales of 
the counter decades depending on the selected 
gole intervols. 

6.4 INSTRUCTIONS FOR MEASUREMENTS 

The individuol methods of measurement have to be 
selected with the operation mode selector (2), ond 
corried out occording to the following descriptions. 

Notes; 

If o signal is being measured, hoving a high or even 
unknown omplitude, then it is essential to set the 
input ottenuotors A ond B to moximum, i. e. to 1:100 
or 1 : 10, in order to prevent overlooding of the input 
circuits, or to preclude their domage. 

The potentiometers (10) and (15) lor controlling the 
triggering levels ore set to their centres by the mokers 
at on ambient temperature of +25 “C ofter 1 hour 
of operation of the counter. Within the operolionol 
temperoture range of the counter, the triggering 
levels drift within opproximotely 30“. ReodjustmenI 
is described in item 9.2. 
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6.4.1 Mifani kmilo6lu .U * {Obr. S) 

— Pfepmo£ funkce (2) da polohy ..f* 

— Signdl mereneho kmitoctu privast do vstupu A (8), 
ktary md moinost volby stejnoimerne n«bo stri* 
dovd voiby llo6itkem (12), pn6emi stejnosmernd 
vozbo utnoznuje merit kmitafly sinusovych prubd- 
hu niiii nei 10 Hz. 

— Reguloce urovne spouiteni se provddi ..hrubd* 
vitupnim zeslobovocem (9) a piynule „jemne** po- 
tenciometrem (10). 

— Pfi mefeni sinuioveho signdiu nostaveni optimal' 
ni urovne spouiteni — pfi jmenoviie citlivosti 
odpovidd nostaveni rysky potenciometru inacce 
no ponelu v poloze zeslobovoce 1:1. 

— Pfi mifeni signdlu impulsniho prubehu lie liroven 
ipouitdni posouvat pro kladnou nebo idpornou 
potoiilu V souhlose s oino6enim no panelu. 

Cokovo lokiodno se volt pfepino£em (4) — inter- 
vol hiodks 

DoOo otevieni hiodio je indikovdno doutnovkou 
( 6 ) 

- Delko indikoce opokovunych mefem se nostovuje 
poienciomeirem (7). 

— Vysledek meieni je indikovon v MHz nebo kHz 
s outomolickym pfepindnim desetinne lecky v id- 
vislosti na intervolu hrodla. 

— Pouiiti pomeii se voti pfepinacem (3). 

— Pro Ziskdni vyssi pfesnosti mefeni nei zorucuje 
vnitfni normdl 10 MHz je mozno pouzit vnejsiho 
stondordu s vyssi pfesnosti pfipojenim do konek- 
toru (25) a pfepnutim pfepinace (24) na zodnim 
panelu — do polohy »Vnejsi*. 

6.4.2 Mdreni delky periody .T a ” (Obr. 6) 

— Pfepino£ tunkce (2) pfepnout da polohy „Ta 

— Mereny signdl pfivest na vstupni konektor A (8). 

— Vstupni lestobovac (9) pfepnout do vhodne polo- 
hy podle velikosti vstupniho napeti. 

— Noitoveni oviddacich prvku (3) a (7) je obdobne 
pfedchozimu mefeni (viz 6.4.1), Tioditko (12) po- * 
die bodu 6.4.1, 

— Potenciometrem urovne (10) se nostovi vhodne 
miito spouildni no vstupnim signdlu a pfepina- 
6em .Polorito* (11) se voK klodnd nebo idpornd 
htono vstupniho nopeti, 

Funkce potenciometru urovne (10): 

Timto potenciometrem se do libovolne posouvat uro- 

ved tpouitdni, tzn. velikost vstupniho nopeti, ph je- 

Jiml doioleni vznikd no vystupu zesilovo6e impuls 



6.4.1 HaHcpcHiie qacroru Va.* (Phc. 5) 

— ncpeHACZATCAb peWHMA (2) B nOAOWCHHe „fA 
ChIIIUJI HSMCpiieMOd 1ACTOTU IlOJUTb HA BXOA A 
(8) C BUaMOMCHUCTkU Bu6opA CHA3H 110 nOCTOAHHOMy 
MAH IiepCMCHHOMy TOKy KKQnKOH ( 1 2 ) . IJpHHeM CBASh 
no IIOCTOAHHUMy TOKy AACT BOAMOlKHOCTb Bbt6MpATb, 
HACTOTy CHHyCOHAAAbHyx CHTHAAOM HHXe 10 Fu. 

— PeryjiMpOBKA ypoBKM 3AnyCKm ocymecTBAAcrcH rpyfio 
HXOAHblM ATTlfHUATOpOM (9) H HAABKO *T04H0« 
IIUTIfimHOMeTpOM (lU). 

— llpH HaxepeHMH CKKyCOKAAAbllOrO CHTHBAA OriTH- 
HAAbHUd ypOBCKb SAnycXA ~ UpH HOHHKAAbMOH 
lyUCTAHTCAbHUCTH — COOl'ACTCTByeT yCTAHOBKC pMC- 
KH IIOTeHUHOHcrpA npOTHB MCTKK HA HAHCAH B llO- 
AOltCeHHH ATTCKDATOpA 1:1. 

— ripH HSHepCHHH CHTHAAA HMnyAbCHOH 4>OpHU MOMt- 
HO UCyUZeCTAAHTb CMCIUCHKC ypUUIlA SAliyCKA AAA 
ohccsieteiiHM AAiiycKA or iiuAUAiHTenbHuro hah 
UT pHUATeAbHUlU 4*P>^KTUA M COUTAeTCTBHH C uTluailA' 
SeHMeX HA IIUIIVAH. 

OllupilAA HACTUtA BUOMpAfTCH liepCKAKtHATVAVH (4) 
— MIITepAAA KAillHA. 

BpCHA UTKpuTHH KAHI'IA COII|HJUU« AACTCH HIIAUKA- 
IlHfH .IlttHMUIl (l>). 

il M ItTCAblUK' rb llllAlIkdUUH llOllTopMKilUHXL'H HJMC- 

peHHil ycTaHauAHuavrcA iiuTciiUHuHeTpoH (7). 

Pi-ayAbraT HaHt-pt-iiHM ojipeAVJiHVTCH h MPu hah 
kI'u l' aiiruMaTIIH»'K,IH Ut-pt-KARmCHH^M ACCHTHS- 
iiuio jiiaKa u aauHCHHuCTii or tiiiTepbUJia KAxma. 
IkiiuAbJUBaHHe aaiiuHiiiiaiuLitHX ycrpuiicTH yCTa- 
liaHAHHUCTCA liepcK A AIHATCJICM ( 3 ). 

— Hah iioAyieiiHH 6oAbuji:A tohhucth HSHepcHKA — 
doilfC BVAHHHHU, UOcClieHKBAeMUH BHyTpCHHKM STB ' 
AUHUH U) MI'U — HOACIIO KCIIOAbaOBATb BKCUlHilH 
craiiJiupTiiuH crii'HaA doAee aiacoKOK tohhocth, 
KuropiJH iiuAHt-TCH ita iHeaAo (25), npH stom iic- 
pcKJiMj'iareAb (24) ha sauhch iiaiieAK Heo6xoAKMu 
llcpebeCTH B llUAUACCHHe vBHeUlllHHR. 

(>.4. 2 HaMcpeiiue AAMTeAbiiocru nepHOAA >T* «. (Phc. 6) 

— nepCKAUHATCAb pCWHHA paSuTU (2) ncpCKAIOWHTb 
B IlUAOAteHHe ,,'1 ‘a ". 

— HaML-pACHUH CHrKAA IIOAATb HA HXOAMOC THCSAO A (8). 

— Bxuahoh ATTeKuaTOp (9) nepeKADHMTb b liyxiioe 

IIOAOXCHHe A aABMCHMUCTH Of ACAH4HHU BXOAHOrO 
HAlipHXCMHH. 

— yCTAHOBKA BACHCHTOA yilpABACHHA (3) H (7) AHA- 
AOrHHHA HpeuuiecTayxtiMKM K3MepeHHAH (cm. 
6.4.1). Khoiixa (12) 110 nyuKTy b.4.1. 

— rioTeHUHOHCTpOH ypOBHH ( 10) HOXilO AlOfibIM o5- 
PA30H CMeU^ATb ypUMHb aAliyCKA BXUAIIOrO CHrilAAA 
H IlOTeHlZHOMeTpOM •riOAHpKOCTbC (11) yCTAKABAK- 
BAerCX llOAOXHTCAbHud HAH OTpHUATCAbltUH ijlpUHT 
BXOJUIOI'O HAnpAXCHHA. 



6.4.1 Meosuremenls of frequencies — *fa ■ (Fig. 5) 

— The operotion mode selector (2) is set to ‘fA'. 

— The signol, the frequency of which hos to be 
measured, is opplied to input A (8) which is pro- 
vided with DC/AC coupling selection by meons 
of the push-button (12); the DC coupling enables 
the meosurement of sinusoidol woveforms of 
frequencies lower thon 10 Hz. 

— The triggering level is odjustable "coorsely" by 
means of the input ottenuolor (9) ond continuously 
“finely" with the potentiometer (10), 

— When a sinusoidol signol is being measured, 
optimum triggering level is set — ot the loted 
sensitivity — when the index line of the potentio- 
meter is ogoinst the index on the ponel ond the 
ottenuolor is set to 1 ; 1. 

— When a pulse-shoped signal is being measured, 
the triggering level con be altered for positive 
or negotive polority in conformity with the mark- 
ings on the ponel. 



Obr. 6 Phc. (» Fig. 6 

— The time base is selected with the gote intervol 
selector (4). 

— The open period of the gate is indicated by the 
glow-lomp (6). 

— The disploy durotion is controlloble with the 
potentiometer (7). 




16 





k buzeni daliich obvodu dito£e. Pfi atoceni pokencio- 
meUem od >tredn( polohy ve imeru + reoguje zesi- 
Iqvqc no kladnou polarilu vstupniho no poll, pri oto- 
deni ve »meru — no zopornou poloritu. Ve stredni 
poloze mezi + a — viniko vystupni impuls pri pru- 
chodu nulou. Velikost poiuvu je oti —0.5 oi +0.5 V 
V poloze 1:1; —5 oz +5 V v poloze 1:10 a —50 
oz +50 V V poloze 1:100 vzhledem ke vstupnimu no- 
pe ti. 

Funkce prepinoce .Polorito* (11): 

Timlo prepinocem se voii vzestupno y nebo se- 
stupno \ hrono tignolu. no ktere mo nostot vybu- 
zeni zesilovode. Funkci ndzorne ukozuje obr. 7. 
Prepinoc » Polorito” se hlovne uplotni pri dvoukono- 
lovem mereni cosoveho intervolu o pri mereni sirky 
impulsu (viz kopilolo 6.4.4). 

— Pfepinocem (4) se voii pri tomto mereni memo 
jednotko v lozsohu 0,1 {is oz 10 s podle pozodo- 
vone presnosti mereni; pouziti nejkrotsich mernych 
jednotek (0.1 iai oz 10 ps) mo smysl jen pri pro- 
merovdni delky periody kmitodtove o lozove sto- 
bilnich zdroju. 

— Vysledky meieni se odecitoji no indikoci (19) 
V jednoikoch indikovonych znoky ps, ms o s po- 
dle pouzite merne Jednotky. Pri merne jednotce 
10 s nesviti zodnd z desetinnych tecek. oni znok 
* mefene veliciny; oznoceni rddu je totiz mimo roz- 
soh indikoce. 

6.4.3 Mireni noiobkii periody .n , Ta ” 

— Prepinoc lunkce (2) do polohy .,n . Ta 
— Ndsobky se voii prepinocem (4) v rozmezi 1 — 10*. 
pridemi se mereni provodi pevnou mernou jednot- 
kou 0.1 ps. 

— Oolsi obsluho ovlodocich prvku je stejno joko pri 
predchozim mereni «Ta *. 

— Nomereny vysledek udovd prumernou deiku pe- 
riody. 

Poznomko : 

Pri mereni nosobku delky periody nelze pouzit indi- 
koce s vypnutou pomdti. 

6.4.4 Mifeni doioviho intervolu .,tA->i'’ (Obr. 6} 

— Cosovy intervol je urden dvemo impulsy vznikoji- 
cimi V oddelenych zdrojich. Impuls definujici zoco- 
tek mdreneho intervolu ..Siart** privedeme do 
konektoru A (8). impuls, urcujici konec intervolu 
.Stop” do konektoru B (13). 

-- Doporudeny postup nostoveni ovlodocich prvku 
pdi dvoukonolovdm miieni: ZesiJovod A se nosto- 



HasHaveHHe noTeituHOMCTpa ypoBHM (10): 

3tmh noreHizHOMeTpoM mom ho Jiu6biM o6pajoM chc- 
uiiiTb ypoucHb auiiycKA, T. £. ycTaiiaiiJiHiiaTi. aeAHHHHy 
‘uxOAJiOrO liaiipMMeHHA, lipH AOCTHMCHHH KOTOpOH IIS 
UblXOAe yC^AHTCAII HHeCT HeCTO HMnyAbC, CAyMtllUHit 
AAM liOuGyMAeilHN IIOCJICayUUtHX CleM CHeTHHKa. (IpH 
upaiUeHHH iiOTeiiUHOMeTpa or cpeauero nonoaccHHa 
II HaiipauneHHH > + « ycHiiHTeJib vyiiCTaHTeJieH k no- 
• jiuMiiTenbtioHy 4*P°**Ty BxojiHoro HanpMMeHHx, b hh- 
iipaBAentiH — k oTpuuaTenbHOHy i(>poHTy. B cpejuieH 
llOAOMeilHlI > + « H > — « BOSHHKaCT BUXOAHOH HMIiyJIbC 
lipn npOXOMiieHHH BXUAHOrO CHTHBAa Hcpea HOAb. Be- 
AHHHHy CMeUteilHM MOMHO yCTaifOBHTb IipH6jl. OT — U,5 

AO +0.5 B B nonuMCHHH 1:1; —5 -+ +5 B b iio/iomc- 
iiHH 1:10 H —50 -7- +50 B u noAOMCHHH 1:100 no 

CpauneHMtU CU BXUUIIUH llUUOHMeHMZH. 
lla^Ha'icHHe iiepcKJitu^aTeJiM vIloAHpiiocTbX (11): 

3riiM iiepcKnKiHa'WJiCM ycTaiiaiiAnuaeTCM bocxo 1x141111 
y HAH MHCXOAHUIHH ^ ijlpUHT Cl I Ilia AB B JaBHCllMOCTH 
or TUI'U, KUKUli tIJ HItX AUAMCII u5cClll!‘l liBBTL liUjOyMUC' 
llllt.* yCHAHTeAH. lljlHimilll paUOTI.I CXeHU liai'AHAHO no- 

Kuaaii iia piic. 7. 

Uroven Polarity 

ypuuciib llunMpnucrb 

Level , Polorito 




IlcpcKAU'iareAb xlloAMpiiucTbx naxouHT, rAauHUH oO- 
puauM, iipHHeiieiiMe iipn AByxKaiiaAbiiOH HBMcpeHHH 
iiiircpiiaAa iijicmciih h iipH HJMepeiiHH lunpHiiu iiHiiyAb- 

ca (cH. TABBy 6.4.4). 

-■ ncpcKAIU>iBTeAeH (4) lipH BTUM H3HcpeiiHH ycTa- 
UB uAiiuaercM eauHHUii HjHcpeHHa b Auaiiaaoiit: 
0,1 HKceK — 10 ceK h u sbuhchmocth ot TpeCycHoii 
iu<4iiocTH HaHcpciiHH; HciioAbaouaiiKe caHux Mauia.x 
euHiiim HBHepeHHM (0,1 MKceK — 10 hkcck) imecT 

CMI.ICA TUAbKU ripH HaHCpeHHH AAHieAbHOCTH tie- 
piiuua cHi'Hanoii, ycTuHHHUbix no HBCTure h tjiBae. 
PciyAbTXTU UaMepeHHA OTCHHTUBatUTCII HB Tb6ao 
II1IAHKB4HH (19) B ClHIlHUaX, IIOKB3BHHUX aHBNaMH 



— The result of the mepsurement is disployed in 
terms of MHz or kHz with outomatic decimoi 
point positioning depending on the selected gote 
intervol. 

— The use of the disploy memory is controlloble with 
the switch (3). 

— If 0 higher occurocy is required than thot ensured 
by the built-in frequency stondord of 10 MHz, 
then on externol frequency stondord of hjgher 
occurocy con be connected to the connector (25) 
with the switch (24) on the bock panel of the 
counter set to the position "EXTERNAL”. 

6.4.2 Measurement of period durotions — ”Ta * (Fig. 6) 

— The operation mode selector (2) is set to “Ta 
— The signal to be measured is opplied to the input 
connector A (8). 

- - The input ottenuotor (9) is set to the appropriate 
position occording ta the mognitude of the input 
voltoge. 

-• The control elements (3) ond (7) ore set similorly 
os for the preceding type of meosurement (see 
item 6.4.1). The push-button (12) is set according 
to item 6.4..1. 

The best suitable point of the input waveform is 
selected with the level control potentiometer (10); 
with the switch "POLARITY" (11), either the posi- 
tive or the negotive edge of the input voltage 
is set. 

Operotion of the level control potentiometer (10): 

This control element serves for orbitrorily odjusting 
the triggering level, i. e. the magnitude of the input 
voltoge which produces on the output of the input 
omplifier the pulse intended lor driving the further 
circuits of the counter. When this potentiometer is 
turned from its centre position in the direction marked 
+ , then the omplifier responds to the positive polo- 
rity of (he input voltoge, whereas when it is turned 
tpwords the — morking, then the omplilier responds 
to the negotive polority of the input. When set to 
the centre, between + ond — , the output pulse is 
produced ot the moment when the input waveform 
posses through the oxis (i. e. equols zero). The ronge 
of odjustment is opproximqtely from —0.5 V to 
+ 0.5 V of the input voltage with the-ottenualar set 
to 1:1, —5 V to +5 V in the position 1 ; 10 ond 
—50 V to +50 V in the position 1 : 100, 

Operotion of the switch "POLARITY” (11); 

This control element serves for selecting either the 
rising y edge or the troiling edge of the 
meosured signol, depending on which of them hos 
to drive the omplifier. This operoiipn is shown in 
Fig. 7. 
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Obr. 6 Ptic. 8 Fig. 8 



vuje nejdrive postupem podte bodu 6.4.2 ve funk- 
ci mTa Potom se prepne do poloby l a ■ o s^ej* 
nym iputobem se nostovt ovlodoci prvky jesilo* 
voce B. Oslatni ovlodoci prvky se nostovt joko 
prl mereni delky periody hT\" (viz bod 6.4.2), 
indikoce vysledku mefeni je rovnei stejno joko 
pri mereni .Ta 
P oznomko: 

Pri dvoukonolovem mereni cosovych intervolu, pri 
stcjne polozc prepinocu Npotorito" obou lesilovocu 
o phvodenim signolu do obou vstupCi soucosne se 
muie stot, ie uroven spouiteni je nostoveno tok, ze 
nejdrive se vybudi vstup A, ktery otevre hrodio citoce 
o hned nolo no stejne Krone je vybuzen vstup B, kte- 
ry hrodio uzovre. Vysiedek potom neni delko mere- 
neho cosoveho intervolu, ole cosovy intervol mezi no- 
stovenou urovni vstupniho zesilovoce A o B, ktery 
ZQvisi no rozdilu techto dvou urovni o strmosti hrony 
impulsu (viz obr. 9). 

OprovQ se provede posuvem urovne spousteni u ne- 
ktereho konolu (viz obr. 10 o 11). 

6.4.6 Mireni {irky impulsu o strmosti hron 

6.4.6. 1 Mereni sirky impulsu 

Mereni se provodi ve funkci .U-l"* pricemz se sig- 
nol privodi do obou vslupu A i B soucosne. 



MKCCK, HCCK N CeK B 3IBHCMH0CTM OT MCnOAbSyC- 
MOii CJIMHMUU HSHepCHHB. FlpU CJlHHHUe HSMCpCHHil 
lU CCK He rOpHT HH OAHH H3 JUCMTHHHUX 3HAKOB, 

a TaKwe bhak HaMcpHeHOH bcahhhhw; ykasaHHC 
iiopajiKa a »toh CAyiae naxojiHTca at npeaexaHH 
TabaO HHAHKaUMH. 

b,4.3. HaHepcHHc apaTNUs aHavcHMa axHTeaMtoCTH nepHoaa 

.n.T*- 

— riepeKAioHaTeAb petaHMa paboru (2) a iioaowchhh 

„n . 'I'a 

— Koa^t^HUHCHTU KpaTHOCTH (4) y CTHHaBJIKBaUTCH 
B iipeAeaax 1 — UA, npHncM HaHepeHHc ocymecraan- 
eTCM C nOHOUZbIO <)>HKCHpOBaHHOH eAHHHLZfal H3He- 

pcHHH U,( Macea. 

— JlaAbHeituiee oScaytaHBaHHe saeHeHTOB ynpasaeimH 
Taaoe tae, aaa m npH HSHepcHHH „T a 

— iioAyHCHHbiH pc3yAbTaT yaa3MBaeT AAHTeabHOCTH lie- 
piioAa B cpeAiieM. 

llpHNeHaHMc: 6.4.3 

ripH HJHCpeHHH KpaTHUX 3HaHeilHH AAHTCAbHOCTH 06- 
pklOAa lICBOaHOtaHU HCnOAbJOBaTb HHAKKaUKU C BIJ- 
KAU4etiHOH liaHHTbU. 

b.4.4. HsMcpciiar HiiTepBaaa apeMtttK ntA.u"> (Puc. 8) 

— HtiTepttaa BpcHCHH OiipeAeaaeTCH AayMa HHiiyabca- 
HH BOaiiHaaUUJlHHH B OTAeaeHHMX HCTOSHHXaX. Hm> 
iiyabc, onpeaeaaKMXZHH Hanaao H3HepHT6AbHoro 
KHTcpBaaa »CTapr«, noAaerca na nieaAO A (8); 
MHHyAbC, oiipcAeaaioiizHH aoHeii HHrepaaaa iCtoiu 
— iia iHe3AO B (13). 

— PeaoMeHAyeMbiH nopHAua ycTaHOBaH BacHeHTOB 
yiipabACHHa iipH AByxaaHaabHOH H3Hep6HHH: ycH- 
AHTCAb A ycTaHaBAHaaeTca CHaiaaa a cootbctctbhh 
c iiyiiKTOH 6.4.2 B petaHHe ,.Ta noroH iiepe- 
aauHaeTCH b iioaotacHHe „Ia u‘' h raaHM lae ciio- 6.4.4 
cu6uh ycTaHaBAHDaaiTca aacHeHTU ynpaajieHHa ycu- 
atiTeaa B. OcraabHue aacHeHTbi ynpaaaeHHa ycra- 
siaBaMBauTCB raa tae, aaa H npH H3MepeHHH aah- 
TeabHocTH nepHOAA „Ta ” (cm. iiyHar 6.4.2), hhah- 
aauHH peayabTBToa KaHepcHHa Taaaa tae, aaa h npH 
KSMCpeHMU ,.Ta 

TIpHHeHaiiHe: 

IlpH AByxaaHaabHOH HaHepcHHH BpeHeHHUx HHTepaa- 
aoa iipH oAHHaaoBOH noaotaeHHH nepeaaKwaTeaeH >rio- 
aapHOCTB« o6omx ycMaMTeaeii h npa noAase CHrnaaa Ha 
u6a BXOAa oAHOBpeHeHHo HOtaer 6uTb, 4 to ypoBCHb aa- 
iiycaa ycraHoaaeH raa, hto CHanaaa BoabyiaAaerca bxua 
A, aoTopwA OTapMBaet aorMHevayu cxeMy cneTUHaa h 
cpaay tae T6 h tae ^poHTOM Boa6ytaAacTca bxoa B, au- 
Topbiii aanupaer aoruMecayu cxeHy. FIotoh peayabrar 
aaaacTca He AAHTcabHOCTbio aaMepaeNoro HHTepaaAa, 



This switch is useful mostiy in double-chonnel meo- 
surements of time intervals and when pulse durations 
ore measured (see item 6.4.4). 

— In (his meosurement the selector (4) serves (or 
selecting (he meosuring unit within the ronge 
0.1 pisec to 10 sec, depending on the required 
occurocy of the obtoined result. The use of the 
shortest meosuring units (0.1 psec to 10 psec) 
is sensible only when the period duration ol o 
volloge supply is meosuied. the frequency ond 
phase of which ore stobilized. 

— The results of meosurements ore presented by the 
DISPIrAY (19) in terms indicoted by the oppro- 
priote symbols: psec, msec ond sec respectively, 
according to the chosen measuring unit. With 
the unit 10 sec selected, none of the decimol 
points is indicoted, nor the symbol ol the chosen 
unit shown, os the morking of the order is beyond 
(he ronge of disploy. 

Meosurement ol period durotion multiples — “n.TA* 

— The operotion mode selector (2) is set to "n . Ta " 

— The multiple con be selected with the selector (4) 
within the range 1 to I0‘; the meosurement is 
corried out by the opplicotion of the fixed unit 
of 0.1 psec. 

— The other control elements hove to be set os in 
the preceding type of measurement (“T^ *). 

— The meosured result denotes the overoge duration 
of (he period. 

Note: 

When the multiples of the sought period durotions 
ore meosured, result presentotion with disploy storoge 
switched off connot be utilized. 

Meosurement of time intervols — “tA k* (Fig. 8) 

— The meosured time interval is limited by two 
pulses produced by seporote sources. The pulso 
"START*, which determines the beginning ol the 
meosured intervol, is opplied to the connector A 
(6), the one which determines its end, i. e. the 
"STOP* pulse, is opplied to the connector B (13). 

— It is recommended to set the control elements for 
o double-channel measurement os follows: 

First the omplifier A is adjusted by corrying out 
(he procedure described in item 6.4.2 for o *Ta " 
meosurement. Then, the mode selector is changed 
over to ”tA.l” and (he controls of the omplifier B 
ore set in the some monner. The remaining control 
elements ore set os for o “Ta ” meosurement 
(according to item 6.4.2) ; olso the result display 
Is the some os in o ”Ta * meosurement. 
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1 - Uroven 
ypOHCHh 
Level 



2- Mireno delko 

MsMcpciUiail iUlHTCilbltUCTb 

Meo&ured duration 



i- Udoj citoce 

IIOKajaHHC CHCTHIIKa 
Indication of the counter 



4 - Po oprove 

rioC^e HClipiUJieKMH 
After correction 



Obr. 11 Phc. U Fig. 11 
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Obr. 12 Phc. 12 Fig. 12 

S • Poloho pfepinocu polority 

llojtu»eiiHe iiepeKnusaTertCH iiujiHpiu»cTH 
Position of the polority selectors 




Obr. 13 

Polorito obou konolu 
rituiNpKocTb u6ohx KatUAUU 
Polority of both channels 



Pmc. 13 Fig. 13 

7 - Mereno strmosi 

HsHcpcHHaa apyTHniia 
Meosured slope 
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Prepinoce polority obou konolu se nostovi podle po> 
lority mefeneho impulsu. Nopf. pfi klodnem impulsu 
se HSiort* provede nobeinou hronou impulsu o polo* 
rito konolu A se nostovi proto do poiohy J \ 
«Stop* se provede sestupnou hronou, tzn., ze polo* 
rito konolu B se nostovi do poiohy \ . Pri zoporne 
polorite mefeneho impulsu se pfepinoc polority no- 
stovi opocne. 

Pfi mefeni sifky impulsu muze byt nomefeno hodnoto 
ovlivneno ruznym nostovenim urovne spousteni u ko- 
nolu A o fi. Rozdil nomerene hodnoty je don oko* 
mzikem spousteni no vzestupne o sestupne Krone im- 
pulsu V souvislosti se strmosti techto hron (obr. 12). 

6.4. 3.2 Mefeni strmosti hron 

Mefeni se provodi joko mefeni sifky impulsu. pouze 
s tim rozdilem. ze prepinoce polarity obou konolu se 
nostovup do ste]ne poiohy. 



a HpeHCHHUH MHTepaaJIOM MOKUy yCTaHoaJICHKUK 
yirumiCM VXUilMOlO yClI^HTC^M A ll B, KUTUpUM aavUCMT 
ur pujiiHuu itTHX otiuHX ypuuHcii h ot xpyTHaiiu ^puH- 
Ta UHiiyjiLca (cm. pHC. 9 ). 

HciipaiMCHHc QCyuiccra.nMCTCM iiyTCM iiepeHeuicHHM 
ypubHH jaiiycaa uoitoru mj KaHa.nob (cm. puc. lU h 11). 

(>. 4.3 ilaMepCHMC UlMplIHM HMtiyahCa H XpyTH»HM ^pOIITOH 

(>. 4 . 5.1 MjHCpCHUC UIMpHHU HMliyjIbCa. 

HjMcpeHHc ocymccTaaaeTCM a p«»hmc ..Ia — h” iipH>ieM 
cariiavi iiuiiacrca Ha o6a axujia A h B uaHOupCMciiHo. 
licpcKJnuHaTe/iH iiUJiapHocTH o6uhx KaHazioa ycraKaaziH- 
Haa>TCH a saaHCHMOCTH OT iioaMpKOCTH HSMepaeHoro 
ciii'Hana. JiaitpHHcp. npH iio/ioatMTeabHOM MMiiyzibce 
■CrapT* ocytuecTaxHcTca iiepcJUtHM ^pOHToH mm- 
iiyjiua, H iioaapHocTb KaaaAa A noaTOHy ycraHaanM- 
aaerca a iiuJioatcHHe J \ aCToiu ocytuecTBaarrca 



Note: In double-chonnel meosurements of time intervols. 
with the switches "POLARITY*' set to equol positions, 
it con hoppen thot when the signols ore opplied to 
the two inputs, first the input A is triggered ond 
opens the gote of the computer, ond immedioiely 
ofterwords (he input B is triggered by the some 
edge ond closes the gote. The result of the meosure- 
ment in this cose is not the sought durotion of the 
meosured time intervol, but the time interval between 
the selected levels of the amplifiers A ond B which 
depends on the difference between these two levels 
ond on the slope of the pulse edge (see Fig. 9). 
Correction hos to be corried out by shifting the trig- 
gering level of one of the chonnels (Fig. 10. 11). 

6.4.3 Measurement of pulse durations and pulse edge 
slopes 

6.4. 3.1 Meosurement of pulse duiotions 
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Pri mereni vzestupne hrany se nostovi da polohy ^ 
uroven spouiteni konolu A (ak, aby daslo k otevreni 
hrodia (HStort") pro minimom' uroven o poiouvonim 
urovne spousteni konolu B Ize sledavot prubeh 
strmosti hrony impulsu pro ruzne urovne QZ po 
vrchol impulsu (obr, 13). 

Pri mereni sestupne hrony se pastupuje stejne, jen 
s tim rozdilem, ze prepinoce polarity se nastovi do 
polohy . {Viz obr. 14.) 

Pri techto merem'ch miize dojil podle nosloveni urov* 
ni k opocnemu pripodu nez je uvedeno v poznomce 
k obr. 9 V bode 6.4.4 o misto strmosti hrony zmerl se 
celo delko Intervolu, eventuolne periodo. 

6.4.6 Mereni pomeru dvou kmitoctu — „!a /U " (Obr. 15) 
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Obr. 15 Phc, 15 Fig. 15 

— Prepinoc funkce (2) do polohy JkI (■*' 

— Vstupni signol jednoho kmitoctu, nopf. pfivest 
do konektoru konolu A (8), signo! kmitoctu fa do 
konektoru konolu B (13). Nostovovont ostotm'ch 
oviodocich prvku se provodi joko ph mereni fA 
(6.4.1) o lA-l (6,4.4). 

Kmitocet (b je vyhodne vollt nizsf, cimz se ziskoji 
pomery vyssi nez 1, coz zvysuje pfesnost merenf. 

— Pri mefeni' jednoho pomeru kmitoctu musi byt pre* 
pinoc (4) V poloze 1: jinok se timto pfepinocem 
volt nosobky pomeru kmitoctu v rozsohu 1 — 10^ 



SallHHM ^pOHTOM HHliyZIhCB, T e. IIOtlH ptIfX'TI. KaiiBtia B 
ycTaiiaRJiHBaercfi a iiotioweiiHC ^ . 

TlpH OTpHuaTCAbriOH nozMipiiocTii H3Hcp>ieMOio cHnta.na 
uepeKJix)t|aTCJib nojiapHocTii ycTaiianamiarTCH iieofiopOT 
ripir it;)HepeiiiiH uiHpHHbi HMnyJibCa MOtKer fii.iTb HiHe- 
peiio :nia'ieHi(e, hb KOTopoe OKBauRBCT R.niiRiiiie pan- 
jiHiHaa ycTBHORKB ypoRHH aaiiyCKB KaHR.tia A ii B. 
PaaHHua H3MepacMOti BeaH<tHHbi aaHa MOHeHTOH aa- 
nycKa hb RocxoaRutcM h HncxoARuteM ({tpoKTax hh- 
nyabca b cRasK c KpyTHSiiofi 9 Thx t{>pOHToa (pitc. 12). 

6.4. 5.2 HsMepcHHe xpyTHSHu ^pOHTOB. 

HaMepCKKe ocymecTRARCTCR tbk )«e, xbk h K3MepeiutP 
UlllpHHbl KMnyAbCB C TOll TOBbKO pR3HKUcrf, MTO ttcpe' 
KAKmaTeZIK nOZiapHOCTH o6oKX KRHRAOR yCTaKaBBHRBRIT' 
CB R OAHHBKOROe nOBOtKCHHC. 

Tlpii H3HepeiiKK RocxoAimtero (jtpoiira ypoRciib aanycKa 
KariRAB A ycTRiiaiiAHnacTCfi » iiOAOtKeHHC ^ tbk. 
hto6n OTitHpaiiHc AorH>ieCKOH cxcHbi (vCrapTR) mhcao 
M eCTO lipK MHimHBAbHOM ypORHC H OyTCM iiepeMciite' 
tiHA ypoRiia aariycKa KaHaaa B homuio 6i,iao Ha6Am- 
ABTb 3a KpyTH3HOA HMnyAbCa npH pa3AM>IHI>lX 

ypOBHBX BIIAOTb AO BCpUlHHU HHnyAbca (pKC. 13). 
ripH H3MCpeHHH HHCXOARU|erO 4>P<>HTB IIOCTynaUT TB' 
KHM we onpBsoM c TOM TOAkKO paaKKUcii, <iTo nepe- 
KAHMaTeACM nOAXpilOCTH yCTaKBRA H BBeTCR noAoweHite 
(cm. pHC. 14). 

Ilpif »THX H3MepeHHRX HOWeT IIHCTL MeCTO ycTaHOBKa 
ypoBiieH B Apyrofl noCAeAOHaTenbiiocTK, mcm CKa.iBHO 
B npKMe>IBHHK K pHC. 9 B liyHKTe 6.4.4. H BMCCTO AAH' 
TeAbMOCTH 4’Pr^HTa HSMepBerCB o6utafI UAHTCAkHOCTb 
ilHTepBBAa IIAH IieplIOA. 

b.4.6 H3MepeHiie oTiiouieiiHa jinyx »jacTOT — '..fA/fn ' 

(Piic. 15) 

— nepeKAKj<iBTeAh pewiiHa pa6oTbi (2) nepenecTu 
B iiOAUHeime rTa /fii ". 

— BxoAHOii ciiTHaA oAHOii >iacTOTbi, xanpMMep Ta ' 
rioAaTb iia ihcsao xaiiBAa A (8), chiuba >iacTOTbi 
fit noABTk MB THeaBO B(13). YcTaHOBKa octbab' 

HUX SAeMCHTOB yiipBRAeilHA OCy liteCTB AXeTCR TBK 
we, KBK H npH H3MepeHHK Ta (6.4.1.) H>A.R (6.4.4.). 
^lacTOTy fli ueAccou6pa3Ho Buduparb 6oAeee hk 3- 
Kyx), n peayAbTare Hero OTHoiueKKe iiOAyMaeTCM 
60 Jiee 1 K TOMHOCTb M3MepeHHB Bbime. 

— ripH HaHepexMK OAMoro KaHepeitHa «iacroT nepe- 
KAuHareAb (4) AOAweii iiaxoAiiTbCB b nOAOweiiHK I; 
B ocTBAbMMX iiOAOweHMBX 3TMH nepeKA lOMaTeAeM 
ycTBHaRAMBanTCH KpaTm>ie 3Ka<ieiiHB OTHOuieHHH 
MacTOT B npeacAax 1 — 10®. 

“ PeayAbTBT HaMepeHMa OTCMKTMBaeTcn no i;H({)po 80 - 
My Ta6AO KiiAMKBUHM, OTHOUieMMe >iBCToT onpeAe* 
Axeroi BMecre c aecaTUMtibiM anaKOM Tax, mto 



This meosuremenis corried out in the rpode ‘ta - a, 
the signol is opplied to the inputs A ond B simultone 
ously. 

The polority switches of both the channels ore set 
occording to the polority of the meosured pulse. 

For example, when the durotion o( o positive-going 
pulse is sought, "START" is carried out by the rising 
edge of the pulse and the polority switch of the 
channel A is set to f . "STOP" is corried out by the 
trailing edge, i. e. the polarity switch of the channel 
B is set to \ . 

When o negative-going pulse is measured, the men* 
tioned controls hove to be set in the apposite mon- 
ner. 

The result of a pulse durotion meosurement con be 
odversely influenced by the vorious settings of the 
triggering levels of the chonnels A ond 0. The 
difference in the resulting durotion depends on the 
point of triggering on the rising edge ond thot on 
the trolling one, in connection with the slopes of 
these edges (see Fig. 12). 

6. 4. 5.2 Measurement of pulse edge slopes 

This meosurement Is corried out in the same monner 
os the meosurement of o pulse durotion, the dif- 
ference being thot the polority switches of both 
chonnels ore set to equol positions. 

When the rising edge has to be measured, the trig- 
gering level of chonnel A is set to ^ , so that the 
gote opens ("START") ot minimum level. By shilling 
the triggering level of channel B, the slope ot 
various levels of the pulse edge con be monitored 
up to the pulse peok (see Fig. 13). 

When the troiling edge hos to be meosured. the 
procedure is the some, except that the level switches 
ore set to \ (see Fig. 14). 

Note; During these measurements, depending on the trig- 
gering level settings of the chonnels A ond B, on 
opposite cose con toke ploce than thot described 
in the note to item 6.4.4 (Fig. 9). Insteod of the 
slope of the pulse edge, the whole intervol or the 
period duration con be measured. 

6.4.6 Measurement of frequency ratios — "fA /fa "(Hg. IS) 

— The operation mode selector (2) is set to "fA/fa**- 
— The signol of one frequency, e. g. (a, is opplied 
to the connector of channel A (8), thot of the 
other frequency is opplied to the input connector 
of the chonnel B (13). 

Ail the other control elements ore set os for the 
meosurement of (a (item 6.4.1) and Ia-B (item 
6.4.4). 
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— Vysledek mereni se odecito no indikaci, pomer 
kmito£tu indikuje desetinno tecko tak, ie cislice 
pfed teckou udova jednotky, desitky Qtd. mere- 
neho pomdru. cislo zo desetinnou teckou zlamky 
(pri mereni nasobku). 

— Pri nosobcich pro n = 10^ — 10* je desetinno lec- 
ko mimo rozsoh a neindikuje se. 

— Pri mereni pomeru kmitoctu nelze pouzit indikaci 
s vypnutou pometi. 

6.4.7 Pretty iitoi impuls6 — ^MAN* (Obr. 16) 



uu<t>pu nepeA AeciiTHHHbiM 3 H«kom onpeAcAHUT 
eAHHHUU, AeCMTKH H T. A. H3MepHeM0r0 OTHOUleHKM. 
UH<t>pfal 3a aeCHTH>lHhIH SHAKOH o603H«HaiUT ApoCH 
(llpH H3HepeitHH KpaTHUX SKaHeilHA). 

— llpH KpaTlIMX 3>ia4eliHXX AAR n E? lU*— 10* ACCM-* 
TM4 HuA SliAK BUXOAHT 3A UpeACAU H He yKA3i>l' 
UatfTCH. 

— [IpH H3HepeUMH OTHOHCHHii HRCTOTbl Heu03HO)KKO 
HCIIoni>30BBTI> peiKHH HHAHXR4HH C BUKAXJSCHHOK 
liaHATbU. 

0.4.7 ripOCTOH CHCTRHX HMOyAhCOR lPyiH.« (Pkc. lb) 



Obr. 16 
Phc. lb 
Fig. 16 




— Prepinoc iunkce (2) piepnoul do polohy „Mon". 

— Hrodio se oviddd rucne tlocitkem ..Slort • Stop” 
(18); pri jeho stloceni se provede „Storl” u jeho 
opetovnym stla£enim o vrdcenim do vychozi polo- 
hy se provede „Stop”. 

— Nulovoni se provede v pripode potrcby (prcd zo- 
po£etim) ru^ne tlocitkem ..Nul”. 

— Mereny signal — poditone impulsy — se privedou 
do konektoru kondlu A (8). 

— Nostoveni ovlddocich prvku kondlu A ]oko pri me- 
reni fa (bod 6.4.1). 

— Vysledek je indikovdn bez uddni znoku joko pocel 
impulsu, ktere prosly hrodlem v dobe jeho ote- 
vreni. 



llc|>eK-iiii>iaivJiu pu^iiHA pabuTU (2) iiepeaLxiti 

I) Hunuwcmic »Py«iii.K. 

--- oTiiHpaeTCA Bpy>4iiyio KuuiiKuii vCtapT — Ctou< 

(18); upH CIO HBwaTHH ocyiuecTBAxeTCR aCrapTe 

II lipll IIUUrupilUM lUtBCATHH u M)3BpaTe B HCXOAllUe 

iiuJioiKeiiHe ucyuiecTBAMeTCH onepaUHR >Ctoii«. 

- C6poe oeyiAecruiaercM a CAysae HeoSxoAHKocru 
(iiepeA iia'iAAuH) apyHUyu c iiuHOUtau khohkh 
xCbpocK. 

- lijHcpMTCAl.tiMH UmiaA — CUHTIilBaeMMe MMliyAU- 
cu — iiuAaiuTeM na rnesAo KaKaaa A (8). 

- ycraiiuBKa ancMeHTOB ynpaBAeiiHR xaHaAa A raKaa 

we, KBK H lipH H3MepeHHH fa (llyilKT G.4.I.). 



It is odvontogeous to select for f| the lower 
frequency, in order to obtoin results (ratios) hig- 
her than 1, so os to enhonce the occurocy of the 
measurement. 

— If the, sought result hos to be a single ratio, than 
the selector (4) must be set to 1; otherwise this 
selector serves for setting multiples of the fre- 
quency rotias within the ronge 1 to 10*. * 

— The result of the measurement con be reod on 
the DISPLAY (19). The ratio between the two 
frequencies is determined by the decimol point; 
the digits in front of the decimal point indicote 
the units, tens, etc. of the sought ratio; the digits 
behind the decimal paint indicate fractions (when 
multiples ore measured). 

— When multiples n 10* to 10* ore applied, the 
decimal point is beyond the ronge of display and 
is not indicated. 

— in frequency ratio measurements, result disploy 
without display storage is not feosible. 

6.4.7 Simple pulse counting — "MAN* (Fig. 16) 

— The operation mode selector (2) is set to the 
position "MAN”. 

— The gate is controlled monuolly by meons of the 
push-button "START — STOP" (18): its depression 
produces the "START" of the counting operotion 
ond its second depression (i. c. return to the 
initiol position) produces the "STOP". 

— Clearing of the display, if necessary, must be 
corried out (before commencing o meosurernent) 
by depressing the push-button "RESET". 

— The measured signal — the counted pulses ~ is 
applied to the connector of channel A (8). 

— The control elements of the channel A hove to 
be set os for o measurement of fa (item 6.4.1). 

— The result of measurement is presented without 
poloVity sign and equols the number of pulses 
which passed through the gate whilst it was kept 
opon monuolly. 

— When the display sloroge is used the finol stale 
of the number of pulses is presented by the dis- 
play; this result Is held until o further meosuie- 
ment. 

— With the display storoge switched .gif the incre- 
ments of the pulses con be monitored up to the 

* moment when the gote closes; after the gate has 
closed, the display presents the result of the 
meosurernent. When the disploy is cleared, the 
counter is set bock to the stote "0". 



iMJ 



23 




— Pri lapnuti' pameti se indikuje konecny stov poctu 
impulsu (oi po u 20 vfeni hradio) o iCistone zocho> 
von do dolsiho mereni, 

Pft vypnuti pometi Ize prubezne sledovot pfirustky 
mefenych impulsu oz do okomziku uzovreni hrod- 
lo: po uzovreni hrodlo je indikovon vysledek oz 
do vynulovdni, pncemt se ci(oc vynuluje do stovu 
m 0“ vcetne indikoce. 

MECKANICKA KONSTRUKCE PRiSTROJE 

Pri'stroj je rozdelen no jednotlive funkcni celky, kte;e 
jsou usporoddny no vymennych deskoch s ptoinymi 
spoji, pouze jednotko cosove zdklodny je pevne spo- 
jeno s tiocitkovou souprovou prepinoce Hintervolu 
hrodlo o merne jednotky". Napojeci zdroj pouzivo 
lypizovonych jednotek. 

Pr stroj je rozmcrove prizpusoben pro ponelovou zo- 
siovbu do skrini TESLA Brno. Pfedni panel md sirku 
Vy ponelove jednotky. 

P0DR06NY POPIS ZAPOJENI 

Pristroj je sesioven z dilu s ohiedem no jejich somo- 
stotnosi jok po strdnce mechonicke, tok i funkcni. 
Rozvrzcni no jednotlive funkcni celky je provedeno 
toklo: 

1. Vslupni zesilovoce A o 6 

2. Dekddo 

3. Ridici jednotko 

4. Klopne obvody hrodlo 

5. Delici dekddy 

6. Kmitoctovy normal 

7. Napojeci zdroj 

ZESILOVAC 1AK 05B 3$ 

Slouzi k zesileni signdiu pri mereni kmiloctu o delky 
intervolu o k vyrobe provouhlych impulsu pro buzeni 
dekdd citoce. Aby mohl spinit tyto funkce, musi byt 
stejnosmerne vdzdn a musi umoznovot posuv urovne 
spousteni. Pro dosozeni vysoke vstupni impedonce je 
zesilovoc no vstupu osozen tronzistorem rizenym po- 
lem KF520. Signal je dole zesilen v zesilovocich stup- 
nich E5, E7 o ElO. Pouzite zdporne zpetne vozby 
zorucuji konstontni zesileni bez ohiedu no rozptyl 
porometru tronzistoru. Zpetne vozby jsou reolizovdny 
dvojicemi odporu RIO, Rl2 o R14, R17. U vyssich 
kmitoctu uprovuji kmitoctovou chorokleristiku konden- 
zdtory C2 o C3. 

Nopeti pro stejnosmerny posuv urovne spousteni sc 
pfivddi pres emilorovy siedovoc E3 do vystupni elek- 
irody tronzistoru KFS^. Vzhiedem k tomu. ze nopeti 



— PcjyyiLTar oiipt.‘ne.nHeTCM 6t3 yKaJaHHe SHAKa b um- 
Jie KOJiHHecTba HMiiyAfaCOB, KUTopue npouiAH 4epcj 
.not HKccKyio cxcMy b HOHertr ee oTnHpaKHa. 

— ripH liKAmCKIlOH naHHTK HHCeT HCCTO HHJlHKaUHK 
UKUIIHBTcnbHOlU CUCTUNHHJI KOyiHHCCTBa HMtiyjlU.'OU 
CuiiJioTb iiu jaKpuTHN Kyuu<ia) h coxpaiia«TCH ao 
iiucaeayuu^ero H3M«peKKA. 

llpH BUKAIUHeilHU HaHHTH HOWHO Henpept.lBHU CAB' 
yiHTb aa npHpaii^eHHHMK HJHepaeHux HKnyabCou 
biiaoTb ao MOMcHTa aanupaHKa KxioHa; iiocne aa- 
KpuaaHHK iiucA«jiH«ro ocyiaecTbaaeTCN uHdHKbUuK 
pcjyabTaTa biiAOTb ao c6poca, npK>ieM C4«rr4HK 
OtymeCTbAHCT C6puc B COCTONHKH >0«, UKJIlUIZaH 
HHaHKaUHIU. 

7. Mi:XAHH4£CKAfl KOHL^EHl^HH nPHBOPA 

Ilpu()op paaaeAeii aa padomie aacTM, aoropue pacno- 
AO)Keiiu ria chchhux iixarax c iieaaTHuKH cxeMaHM, 
TOXbKO 6 aOK OIlOpKUX CKrHaXOB npOaHO COeAHKCH 
C KHOnO>mi<IM GjIUKOM bl4KAX><iaTeJlN »HHTepuaJI KAXiaa 

H eaHimubi tUKepeHMMv. Hctu'uikk iitSTaiitia buiioniieH 
ua TiiiiouMx yuAax. 

npiiGup no cboMM pasMcpaH oTueHaer iiaHcribKOHy mc- 
Tuay KUMiMeKTauHii uiKaijia Teexa — EpHO. riepeuMaa 
tiane/ib riMM«T uiHpKHy Vz iiaHexbHui'O SxoKa. 

H. IlOAPOEHOE OHMCAHHE CXEMU 

lIpnGop cucruHT hj nacTCH, KOTopue xbxaxjTCH caHo* 
CrOMTCJIbllUMII KaK C TO<4KH apeKKK MexaHMaeOKOM KOM- 
crpyKUMii, TaK h c to4kh spshhh tjtyHKUHOiiaxbfloro 
uaaiia'U'HHM. Acjiviine na oTaexbiiiau ijiyHKUHUHaAbHuv 
yjjiu ucymcCTbAciio crieayxruiHH uopaaoH; 

1. Bxuaiiige yauiMTcxti A ii B 

2 . AcKaaa 

3. Exok yupauxcmiH 

4. Tpiii i epiti Kau'ia 

5. AcJiMTexbHue Acaaau 

6. 3 rax OH aaCTOTbi 

7. UcrOHIlHK IlHTailHH 

$.1. yCMJIHTEAl) 1 AK 058 35 

CxyrKMT axN ycHxeiiHH CHi'Haxa iipK HOMepeiiHH >iac' 
TOTM II anHTexbiiucTH HHTepuaxoa, a raKwe axa aupa- 
Gotkh iipHMoyroxbiiux HHiiyxbcou aoaGyataeKHx bexau 
(.-‘iLTHHxa. Ana h:<iiio’iKchhh 3TKx uu'pauMH ycHXHTexb 
aOXHtCH imCTb CUK3L HO llUCTOMimuMy TOKy It .aOX)Ke>l 
aatiaTb bo3MO>KHOCTb CHcmeuKH ypuUHH aaiiycKA. A-na 

aOCrHatCHHH bUCOKOIO BXOAIIUrO COIlpOTMbXCHKH yell' 
XHTcxb Ha bxoae ociihu^ch TpaH3HCTopoM c yiipauxae- 
HUM rioxcH KFS20. Citriiax oanee yCKXiriaaeTca b Kac* 
Kaaax ycHJieiiHa E5, E7 h ElO. HcnozibayeHaa orpH- 



7. MECHANICAL DESIGN OF THE COUNTER 

The counter is split up into individuol operotionol 
sections which ore mounted on plug-in printed 
circuit boards; only the time bose unit is connected 
firmly to the push-button ossembly of the selector 
"GATE INTERVAL - MEASURING UNITS". The power 
supply section employs stondord units. 

The dimensions of the counter ore odopled so os to 
enoble its building into one of the stondord ponel 
cabinets employed by TESLA BRNO for electronic 
meosuring instruments. The width of the front ponel 
is Vz of the stondord ponel size. 

8. DETAILED DESCRIPTION OF THE CIRCUITRY 

The counter is ossembled from pons which, os for 
os design ond operotion ore concerned, form sepo- 
rote units os follows: 

1. Input amplifiers A ond B 

2. Decode 

3. Control unit 

4. Flip-flop circuits ol the gote* 

5. Divider decodes 

6 . Frequency stondord 

7. Power supply 

8.1 AMPLIFIER - 1AK 05B 35 

This unit amplifies the signal during the meosure- 
ments of frequencies ond time intervol durotions, 
ond produces rectongulor pulses for driving the 
decodes of the counter, tn order to be copoble of 
corrying out these operotions, the omplilier must 
be DC-coupled ond must hove focility for triggering 
level odjustment (shift). In order to oltoin high input 
impedonce, the omplilier uses o ficld-coniiolldd 
tronsistor KF520 ot the input. The signol is further 
omplified by the stoges E5. E7 ond ElO. The oppli* 
cotion of inverse feedbock ensures constont ompli- 
ficotion regordless to the porometer spread of the 
employed tronsistors. Feedbocks ore implemented by 
the use ol resistonce poirs RlO, R12 and R14, Kl7, 
The frequency response for higher frequencies is cor- 
rected by the copocitors C2 and C3. 

The voltoge necessory for the DC odjustment (shift) 
of the triggering level is applied to the output 
electrode of the transistor KF520 vio the emitter 
follower E3. As this shifting voltoge is opplied di- 
rectly into the input circuit of the transistor E4. its 
omplificotion is the some os thot of the signal, 
regordless to the properties ol the tronsistor E4. This 
is the reoson why the shifting voltoge con be ob- 
toined from a source of constont voltoge which, in 



sr vede pn’mo do vitupni'ho obvodu tronzistoru E4, 
zesiieni nopeti posuvu je itejne joko zesileni jignolu 
bez ohiedu no vlostnosli tronzistoru E4. Proto je moz- 
ne odvodit nopeti pro posuv ze zdroje konstonlniho 
nopeti. ktery v lomlo pripode tvori diody El a E2. 
Deiic tvoreny odporem Rl o odporem potenciometru 
po&uvu zorucuje posuv lirovne spousteni o ± 0,5 V 
no roz&ohu v&tupniho delice 1:1. 

Teplotni kompenzoce zesilovoce je provedeno ter- 
mi&torem R6. Porolelne k termistoru je zopojen pro- 
menny odpor R7, kterym se nostovuje vhodno teplot- 
ni kompenzoce ze&ilovoce lok, oby kolisoni nopeti 
no v&tupu Schmittovo obvodu s teplotou bylo co nej- 
men&i. Zoklodni procovni bod zesilovoce se nostovuje 

V nulove (slredni) poloze potenciometru posuvu iirov- 
ne spousteni tuk, oby v leto poloze Schmittuv obvod 
<eogovol no vsiupni signbi pri pruchodu nulovym po- 

iv'ctalein 

l«u<v/«un. ivk ivnciiu kigiiolu piobiho v jiz uveJenem 
t/- obvodu (tionzislory Ell, E 12). 

ub>odu voleitu lok, uby skutecno vsiupni 
V. (‘•vuvl Lflu uki JO mV lo 5chmi|lovym obvodem je 
r.nuic'i loveiiui Hi Vysiupni nopeti ze Schmittovo 
obvoJu o iiiveiioiu je vedeno no diodove hrodlo 
Ei4, Eit> Hiodlem se prcpino vhodno Ibze nopeti 
pio bu/em koncoveho monoslobilniho obvodu podle 
volby hiony, no klere mb probihot mereni delky intcr- 
volu. Volbou viestupne nebo sestupne hrony v sou- 
cinnosti s posuvem lirovne spousteni umoznuje volit 
libovolne misto no vstupnim nopeti, ve kterem mb no- 
stot spousteni dolsich obvodu citoce. 

Vystupni klodny derivovony impuls z diodoveho hrod- 
lo se vede no monostobiini klopny obvod (E18, E20). 
Tento obvod vyrobi uzke impulsy klodne polarity sir- 
ky osi 25 ns pro buzeni dekbd citoce. 

Monostobiini klopny obvod je nopbjen ze stobilizo- 
voneho zdroje -h 5 V vzhiedem k polrebnc amplitude 
vyslupniho impulsu pro integrovone obvody citoce, 
zbytek zesilovoce je nopbjen ze zdroje + 12 V. 

8.2 DEKADA lAK OSB 45 

Jednotko dekbdy obsohuje obvody viostni dekbdy, 
obvody pometi a dekoderu se spinoci pro digitron, 
klery je soucbsli teto jednotky. 

Viostni dekbdo je tvoreno ctyrmi integrovonymi ob- 
vody MH 7472. Dekbdo procuje v kbdu 12 4 8 

V osynchronnim zopojeni (obr. 17). 

Funkce dekbdy je potrno z funiccni tob. c. 4, No vstup 
dekbdy se privbdi klodne hodinove impulsy. Z vystupu 
I. stupne se budi II. o IV. stupen, phcemz II. stupen 
je hrodlovbn ze IV. stupne. Prubeh vystupnich nopeti 

V bodech A. B, C, D znozorhuje cosovy diogrom; 

V bodech A, B, C, O znbzornuje cosovy diogrom 
(obr. 18). 



uaTe.it.HBH obpaTHaH cansb oSecnsHHaaer nocTOHHCTBO 
Ku»t)it>HUHeiiTa ycH.ieHHH HeaaBHCHHO or paabpoca na- 
paHeTpuB TpairjHcropoB. ObpaTHue cbh 3H auno.iiieHu 
C llOMUlUbK) nap COIlpOTHBHeHHH KlU, R12 H RH, R17. 
B ubnacTH uepxiiHx HacTOT ocymecTB.iiieTCH KoppeKUHH 
VaCTUTlIUH XapaKTCpIlCTHKH KUHUeilCaTOpBMH C2 H C'J. 
ilaiipHHCcmie uhh cm^iuchhh iiocTOHHHOro ypoBHH aa- 
(lycaa iioubctcn nepea BHHrrepHUH noBTopHTerib E3 au 
uxoimue 3HCKTpuuu TpaHSHCTopa KF52U. BsHuy Toro, 
^To HaiipH)KeHtie iiaAaercH HenocpeucTBeiiHO so Bxoa- 
iiyu uciit. TpaHSHCTopa L4 yCHAeHHe HanpHWeHHH cmc- 
UlCilHH HBHHeTCH TBKHM HCC, KBK H yCHHeHHe CHrHaHa, 
licjaBHCHMo UT iiapBMrrpoB TpaHancTopa E4. riusTOHy 
liaiipHIKeilHe CMClUellHN MU)KH0 UiHMBTb C HCrOHHHKa 
iiucruHHHuro HaiipHaiCHHit, auTupbiii B stoh cnyHbe u6- 
paauuaH uHoaaMH El h E2. ileaHTejib, obpaauBaiiiiuH 

CUIIpUTIIUnclllll'M Rl M COIipOTlIHJieHHeM IIOTCHUHOMCTpj 
CMJLueiiiiH. I apuiiT.ipyer CMCiueime ypoiiiiH aaiiycKa iia 
’ U.'i b iia ii|ii‘ai'ni' uxiiiituui ueJiiiieiiN I I. 

I > piiaa KiiMiii’iK jidiH yen in re.iH ue'y nu-e i hihi'U'm I pjii 

.mi Ru I l,i|id.’i 11 ' 'ii.iiu a I i'pMiit;ii>|iy iiuab nki'ii-m> 

iirjWMCitime i'uii|mm iiiiii'iiiii* R7, auiupun yeiaiianaii 
nai-U'H iiuaxu.iHiiiaH it-Miit-jia i y [mart KUMiieiiidUiiH yi.ini 
ii-'iH idK, 'Mu'iij iii'iiih; ruHiK' I'uu tiaiipHweiitiH iia itx>iu‘ 
r|miii‘j>a lllmuia ii jduHC.iMiXMi ur TCMiK-pdTyjna 
liia 'lu MiiiuiMdibiiiJM. Uaiuuiioii pewtiM pabori.i yen- 
jMiiV'irt yeTaiiauriUiiacTi'H u iiyJieuuM (cpeAHCM) iiujiu 
rticnmi iiureiiUHuMcrpa cHemciiiiH yjiuuiiH jaiiycaa TaK, 
>iTu(iu u aruM iiunuwciittH TpHi'iep iilHHATa lie peai'H- 
poua;i iia uxuahuh chthba iipH iipoxoiKaeiiHH >iepej 
iiiijib. 

l^upMl1J]uualUle yciiJieHiiui'u CHniaia ocyiuecTBAHercH 
li yiKe UllllCJliHUM TpHITepe liiMHATa (TpaH3HCTQplil 

Ell, EI2). rucrepejHi: cxeMu subpaH tbkhm, ^ToSl.l 

AL'IierUHTCJIhHaN axUAIlOH ‘lyUCTBHTeAbHUCTb COCTBBAHAa 
iipiii)j|ii:i. 'JIJ mB. llocJie TpiiiTcpa lliHHATa ycTdiiuBiuMi 
mirti-j)iuj> El’J. Buxuaiiul* iiaiipjiMteiiHe Tpiiriv;)a 
lijMiiuia n iiiiiieprupa iiuiiaeTCH iia AHOAHyiU Aurii>iL-C' 
KyHi cxeMy E14, E15, C iioMoiubu 3TOh cxchh iicjie- 
KiKmaeri'N iiuAxuuMmaH ijiBJa HaiipniKeiuiH aah boa- 
tiyiKAeiiiiM uKuiietHuru rpHirepa c oahhh ycToii>4itb!JM 
cucruHHtieH u jautiCHMucTH or Bubupa ijipoiiTa, ortioCH- 
TeJibiiu Kui'upuru au.dkhu ucyiuecTUAHTbCN HJMepeiiHe 
AiinenbiiocTM HitTepbaxM. llyTex Bubopa aocxoAHiuero 
11111 HMCXOUHlUeiU ^pUHTa COBHeCTHO CO CHClUeiiHeM 
ypo'uiiH uaiiycKB howho Bubparb ixtboe hccto na KpH- 
Buii uxoAiioio iiaiipHaceHHH, b KOTopuH ocyiuecTSAgeTCM 
aaiiycK iiucneay kiiuhx cxch cneTHHKa. Buxoahuh tioio- 
MtiiTenbiiuit AM^^epeHUHpuBBiiHuit HHiiyibc Ha ahoahoh 
lUlHHeCKUH eXOMbI nOAXeTCN HB TpHTTCpHyiO CXCMy 

c uAiiMM ycruii>4HBUH cocroMHHCH (E18, E2U). 3rd 
cxcMd BbipabaTUBder yjKHC HHiiyibCbi iioiOJtCHTeAbiioii 
llUIrtpiiOCTH, AIMTeAbHOCTb KOTUpidX CUCTBBIHeT 25 IlCeK 

II KOTupuc ciyiKar aih auabyxACHHH ackba C4CT>4HKa. 



this cose, is formed by the diodes El ond E2. The 
divider, composed of the resistor Rl ond the potentio- 
meter for triggering level control, ensures o ronge 
of ± 0.5 V with the input ottenuoior set to 1 : 1. 
Temperoture compensotion of the omplifier is effected 
by the thermistor R6. The resistor R7, which is con- 
nected in porollel to the thermistor, serves for odjust- 
ing the compensation so os to keep the voltoge 
fluctuotions . due to temperoture chonges ot the 
amplifier responds to the lowest possible value 
ocross the input of the Schmitt circuit. The 
bosic working point of the omplilier hos to be 
set (with the level odjusting potentiometer set 
to zero, i. e. to its centre position), so thot the 
input signol when its woveform posses through zero. 
The omplified signol is shoped in the oireody 
mentioned bistable Schmitt circuit (tronsistors Ell, 
E12). The hysteresis of this circuit is set so thot the 
loal input sensitivity is opproximotely 30 mV. After 
the Scliinitt CMCuit follows the inverter Et3. The out- 
[nil vultngc ot (he Schmitl ciicuit ond that of the 
iMvcitui uic upphed to o diode gote E14, E15 which 
seivos lui switching the suitoble voltoge phose for 
diivNig the linol monostoblc circuit, depending on 
the selected pulse euge on wliich the measurement 
<51 the lime iniervol hos to be carried out. By select- 
ing the rising edge or trailing edge, in co-operolion 
with the triggering level control, ony point of the 
input voltoge woveform con be chosen for triggering 
the further circuits oi the counter. 

The positive differentioted output pulses of the diode 
gote ore opplied to o monosloble flip-flop circuit 
(E18, E20). This circuit produces norrow pulses ol 
positive polority of opproximotely 25 nsec durotion 
for driving the decodes of the counter. 

The monosloble flip-flop circuit is powered by o sto- 
bilizcd supply of -|- 5 V so os to obtoin the required 
ornplitude of the ourpul pulses intended for the in- 
tegroted circuits of the counter: oil the rest of the 
omplifier Is powered by o supply of -I- 12 V. 
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Poznomka : 

KlopHY obvod MH 7472 men! svuj itov po pruchodu 
kladneho hodinoveho impulsu, tj. pri zmene stovu 
log „1” do stovu log „0”. 

Je-ti dekodo ve stovu ..O'*, jsou no vystupech A, D, C, 
D stovy log ..O". Stovy vystupu A, B, C, O se prerto- 
seji do pomeli. Vystup D slouii joko zdroj hodino- 
veho impulsu pro buzeni nosledujici dekody. 

Pomef tvori dvo obvody MH 7474, coz jsou dvojice 
klopneho obvodu typu D (D-flip-Hop). 

D-flip'flop meni svuj slov s nobeznou hronou klod- 
neho hodinoveho impulsu, tj, pfi zmene z log ,,0" 
no log ,,1" o prcnosi no vystup Q urovei't ptivcdcnou 
no vstup D. 

Phvedenim prenosoveho impulsu do vslupu T sc stovy 
dekody z vystupu A, B. C, D, pripojene no vstupy D, 
prenesou no vystupy Q: tyto vysiupy se pouziji dote 
jednok pro dekoder o jednok pro vnejsl zprocovoni 
nopr. tiskacim lorizenim (obr, 19). 

Dekodir o spinoce digitronu 

Pro prevod kodu BCD 1 2 4 6 no desftkovy kod 1 z 10 
je pouiito zopojeni, pri kterem se dekodovoni pro- 
vcidi ve vlastnim dekoderu v soucinnosti se spinoci, 
a to tok, ze suda o licho cisto se rozllsuji' stavem no 
vystupech i. slupne pomeli a dolsi rozliseni se pro- 
vede ve vlastnim dekoderu podle stovu no jeho vstu- 
pech. Tolo zopojeni umoinuje sestoveni dekoderu 
z jednoho obvodu MH 7410 (trivstupove hrodlo) o 
jednoho obvodu MH 7472 (ctverice dvouvstupoveho 
hrodlo). Princip zopojeni ukozuje obr. 20. 

Je-li dekodo ve stovu mO", prenese se tento stay 
pres pomif no vstupy dekoderu, tzn, no vstupech 



TpHrrepHarr cx^Ma c oxhhm ycTpoH4HmiiH 'cocrofiHHeM 
JIKTaeTCII OT crB^HZIHSKpODBIIHOro HCrOmiKKa riKTBHHB 
+ 5B BBHiiy >ieo6xoaHMOH BMiiJiHTynbi nuxoaiioro mm- 
ny,»bca njix aanycKa KHTcpBBzibHbix cxch c>ieT4HKB. 
OcTanbHBii HBCTb yciiJiHrejm iiKTaercH ot hctohhmkb 
+ 12 B. 

8.2. flEKAAA lAK 058 45 

E;iok AeKBUbi conepiKHT cxeMM co'IcrneHHo arKajiM, 
ClOK .1 IIBMXTK H AeKUAH py K)tl(n O yCrpOHCTliB c Knn- 
tieHMHIt TpaH3HCTOpBMH UK(t)p{>IIOIfl tl l< AH KBTOpB, KOTO' 
phiti xnnHeTcx Macrbu aroro 6aokb. Co5crneHHO ackbab 
o'tpaaoHBiia •icTi.iphKX miT^rpaJibiibiMH cx^MaMH 
MM 7472. /leKaAB pafiorarr a KOAe 1 2 4 8 ii co1j>aiia 
HO acHHxpoiiHoii cxeMC (pnc. 1 7). 

IlpHH IKII AeiiCTHMA ACKBAI.I KwreKaef M,1 4>yllKUHOHBAb- 
iiuii TatiAHUhi 4. Ha axoA AeKanbi iKiAaiuTCR iionowHTcih' 
ii!.ie ytipanAXMiuHe HMtiyJibChi. C iiuxoAa 1-ro xacKajia 
KOjbyjKAaeTcx 2-h h 4-ft kbckbam, iipH>jeK 2-it kbckia 
yiipanAHercx or 4-ro kbckbab. <I>opMB ruxoahijx hb- 
npXMeilHH B T04KBX A, B, C, 0 nOKBSBHB HB BpeKCH- 
II3H AHarpaMMe (pHC. 18). 

lIpHMeHBHHe: 

TpHnep MM 7472 HaMriixer CBoe cocroxiiiie iiucAe iirjo- 
XOMACHHA IIOAOXtHTeAbHOro yiipanAAX>lUVrO UHiiyAbCB, 
T. e. tipu HSMriirHHH CUCTOAHHH AOrH’ieCKBH »I« ^ co- 
croHime AorHsecKitA »U«. Ecak AexaAB naxoAHTcx 
B COCTOAHHH »U«, TO HB BbIXOABX A, B, C. D COCTO- 

MKHX AOrKAeCKOrO »0«. COCTOAHHA buxoao'b a, B, C, D 
nepeABCTCii b naMiiTb. Buxoa D cxywHT hctohhhkom 
ynpBBXiomero HMityAbca aaa B036ytRAeHHii nocAeAyio- 
meft ACKBAu. riaMATb oSpaaosaHa AByHa cxcMaMM 



Obr. 18 Phc. IH Fig. 18 

8.2 DECADE - 1AK 058 45 

This unit contoins the circuits of the decode proper, 
further circuits of the storage ond the decoder with 
digitron switches which is olso 0 port of this unit. 

The decade proper is formed by four integroted 
circuits MH 7472. The decode operotes in the *1 2 
4 8” code in asynchronous connection (Fig. 17). 

The operotion of the decode is cleor from the obove 
Toble 4. Positive-going clock pulses ore opplied to 
the input of the decade. The output of stoge I. drives 
the sloges If. ond IV.. whilst stoge II is goted by 
sloge IV. The woveforms of the outpul voltages on 
the points A, B. C, D ore shown irr the following t<mc 
diogrom (Fig. 18). 

Notes: 

The flip-flop circuit MH7472 chongcs its siote oficr 
the possoge of o positive clock pulse, i. e. ot the 
chonge of the stole of logic "1“ to the stole of 
logic “0". 

When the decade is in the stole *0**, the levels of 
logic "0" ore on the outputs A, B, C, D. The stoles 
of the outputs A, B, C. D ore transferred into the 
storage. The output D serves os o supply of clock 
pulses for driving the following decades. 

The storoge is formed by two circuits MH 7.474 which 
ore pairs of D-type flip-flop circuits. 

The state of a D flip-flop circuit is changed by the 
rising edge of o positive clock pulse, i. e. ot the 
change from logic "O’ to logic "1“, and tronsfers 
the level applied to the input D to the output O. 
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8.3 



Vystupy pro dekoder 
Buxojiu AXH acKOAKpyoiuero ycTpoikL-rva 
Outputs for the decoder. 



-TL 




V 

Vystupy dekody Buxoau avksau 
Obr. 19 Pile. 19 



Outputs of the decade 
Fig. 19 



10, 20, 30, 40 bude log ,,1“ o no vstupech 10, 
20, 30, 40 bude log .0“, tokie boie sudych spino- 
cu jsou V log .1* o boze lichych no log ,,0". 

Emitory dvojic spinocu sudy—lichy jsou pripojeny no 
vystupy jednotlivych hrodel dekoderu. Pri stovu de- 
kody .0“ jsou no log emitory pouze u prvni 
dvojice mO, 1“, ostotni jsou no log „1“, tokze prislusne 
spinoce jsou zovfeny o otevfen je tedy pouze spirtoc 
pro £islici hO“. 

Pro ostotni stovy dekody Ize funkei dekoderu vysle- 
dovot obdobnym zpusobem pomoci lunkcni tobulky 
dekody. 

ftlDlCI JEDNOTKA 1AK 058 44 

ftidici jednotko zorucuje sprdvny cosovy sled jednot- 
livych operoci v citoci, joko je vynulovoni dekdd, nu- 
lovoni dvojiteho klopneho obvodu. vybovovoni pomeii 
o rizeni promenne delky indikoce. Cosovo zpozdeni 
vhodne velikosti o v pozodovonem sledu jsou vylvd- 
leno rodou monostobilnich obvodu. 

Sled jednotlivych zpozdeni je irejmy z cosoveho dio- 
gtomu (obr. 21). 

Stdtci jednotko obsohuje monostobiini klopny obvod 
pro vylvoreni pienovoveho tmpulsu k vybovovdni po- 



Mii 7474, T. e. napaMK Tperrepa THna D (D-i^JiHD-i^AOn). 
CxcMa D-i)>AHn-i^jion h3Mckhct cboc cocroaHHc a mo* 
McUT iipoxoxcjieHHa nepeimero i^poHTa noxoacMTCJibHoro 
yiipauJiMiuiuero HMnyxbca, t. e. npe H3MCHeHMH cur- 
itaJia OT xur. >U« au xor. h nepeaaer Ha buxoa 
Q ypuucHb, iiOAauacMUH >ia axoA 0. B peiyAbTare nu- 
AaVH HMiiyjibca Ha uxua T cocroaHHX ACKaAu c bu- 
xoAuu A, B, C, 0, iioAaaaeMue na uxoau 0, nepe- 
aaiuTCH Ha uuxoau Q; 3tk buxoam HcnoAfcaoaaKu Aa- 
xee KMK AAB ACKOAMpyioutero ycrpoHcraa, a TaKace aam 
uHeujHCH o6pa6oTKH, KaiipHMcp, c iiOMOUtbu ncHBTau- 
UAcro ycTpoiicrBa (puc. 19). 

AcKOAHpyiuuiee ycTpoitCTao h BUKAusarcAH UMi^ponux 
HiiAHKaTupoa. Aaa npeodpaaouaHHX KOAa BCD 12 4 8 
U ACKaAHHeCKHH KOA 1 H3 10 HCnOAbSOBaHa CXCMa, IipH 
KOTopUH ACKOAHpOaaHHC OCy UteCTBAXCTCX a COSCTBCHHO 
AcKOAupyiumeM yLTpoHCTBC, pa6uTauutcM a komhacktc 

C KAUHCUUMH KaCKaAaMH, IIpHHCM 4CTHUC tf HCVeTHUC 
•iiicaa pajpcuiaiuTCH coctobhhcm Ha buxuaax iiepaoro 
KacKaaa iiaMHTH h Aa^bHCHiuee paapeiueiiue ocylltecT- 
» cuGcueMHu ACKOAHpyiou^eM ycrpoHCTBc a aa- 
ttUL-HMUCTH UT COCTOHHHB Ha CIX) BXOAaX. 3ra CXCMa 
.lat't uojMuadioCTi, ufipasuBaTb ACKOAHpyuuzee yerpajH- 
ouu I lluMulllbR) UAHUH CXCMIJ Mil 7410 (AOrHHCCKail 







Obr, 20 I’.ic. 20 Fig. 20 

By the application of the transfer pulse to the input 
T, the stotes of the decode ore transferred from the 
outputs A, B, C. O, which ore connected to the 
inputs D. to the outputs O; these outputs ore used 
further for the decoder, as welt as externally e. 9. 
for o printer (Fig. 19). 

Decoder and digitron switches 

For the conversion of the ‘BCD 1 2 4 6" code into 
the cade "1 of 10", such a method has been selected 
in which the decoding is carried out by the decoder 
proper, in co-operation with switches, in such a mori- 
ner that the even and odd numbers ore distinguished 
by the state on the outputs of the first stage of the 
storage, ond further distinguishing is carried out in 
the decoder proper, occording to the states on its 
inputs. This method enables the building of the de- 
coder from one MH 7410 integrated circuit (ihree- 
•input gote) ond one MH 7472 circuit (four two-input 
gotes). The basic wiring diagram is in Fig, 20. 
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Obr. 21 Fmc. 21 Fig. 21 

1 — Vyitup dvojiteho klopneho obvodu 

Biiikoji amuhhuh TpiiricpHUii cxchu 
Output ol the double flip-flop circuit 

2 — Vyboveni pometi 

CrupaHiic iiiiMNTeii 

Releasing the storoges 

3 — Delko indikoce 

ililMrrJIbMOl'Tb NltUIIKJIUHM 

Indicotion duration 

4 — Nulowoni dekod 

CSpuc JieKaii 
Cleoring ol decodes 

5 — Nulovdni dvojiteho klopneho obvodu 

C6puc AHUAhuA TpHITepiiUH CKCMU 
Clearing ol the double flip-flop circuit 

meti. dwo monostobilni obvody k vytvofeni poiodovo- 
neho zpozdini pro fizent delky indikoce, obvod pro 
bfokovoni nulovoni (nopf. z tiskdrny), monostobilni 
obvod pro vybuzeni nulovociho impulsu o Worovoci 
obvod pro ztvorovoni sinusoveho signolu 10 MHz 
z normdiove jednotky. 

Obvod pro vytvofeni pfenosovych impulsu je tvofen 
jednou sekci integrovoneho obvodu MH 7410 o jed- 
nim obvodem MH 7400. Cosovo konstonto ~ zpoide- 
ni je Ivofeoo £ienem R1 Cl. Vstup obvodu (kontokt 16) 
je pres pfepinoi ..Pomef" (3) propojen no vysiup 
1. ipozcfovociho obvodu (kontokt 17) v pfipode, ze se 
vyuzivo pro indikoci vysledku mereni pometi. V pfi- 
pod6 vypnuie pomiti se no vstup (kontokt 16) pii* 
vddi signdl o kmitoctu 1 kHz (z delicich dekdd), tok- 
ie pfenosovy impuls se vybovuje s rychlosti tohoto 
kmitodtu 0 Ize prubezne sledovot udoj no indikoci 
V dobe otevfeni hrodlo. Pfenosovy impuls se odebiro 
z kontoklu 11. Ivor a velikost impulsu jsou uvedeny 
rso schdmotu. 



cxcMa c TpcHM uxojiumh) h oukqh cxcmu Mil 7472 
Herupe nurHMecKMe cxcmn c jiayMN uxoaaHM). IlpKH' 
miiiHa.nLiiaM cxena iiuKasuHs mb pHC. 20. 

iieKaua iiaxouHTCM, iiaiipMMcp, u cuctuhkmh mUk, 
TO 3TO cuctunhhc ncpejiarTCM 4cp«3 iiaMHTb Ha uxwun 
acKOUH py uu;ei'o ycTpoHcr'aa, t, e. Ha axoaax IQ, 2Q, 
3Q, 4Q 6yuer aor. »U h na axujiax IQ, 2Q, 3Q, 4Q 
6yjier xur. nOc, a pc3yzibTaTe lero 6aau hcthux Kaiu- 
•reuux tractraaOD HaxuiiHTCH Ha noTCHuHaaax aor. »1« 
H 6a3u HeseTHux — Ha noTeHUuaaax aor. »0«. 
QHiirrepu nap xaiOHeaux xacxaAOB hcthux h HeHeriiyx 
iioaxauHtfjiu x auxoaaM orne/ibHux aorHHccxHx cxeH 
ac-Kuaupy umctn ycrpoAcraa. PIpH cocToaMHH aexauM 
uUm tia y)XJNiie aur. vUx iiaxQJlNTCx 3HHrrepu Toabxu 
iifpDuii iiapij ocraabHue HaxoaHTCX hh ypuuHe 

aor. «1«, H pt*3yjiLTaTe Heio cuoTHeTcr'aya>u;He xauHc- 
uue xacKaaiii aaiiepTia H, CJicAObaTc*ai>Hu, OTiiepr Tuai.xu 
Kaxi'icbori xaiKaa aXM i|H4>pbi sU«. 

JIjih orraabiiux coctumiihh Jic-xauu ho)kho iipuaiiaaii- 
;iitpuuarb paiJury aexuaHpyiuuti.‘i'u ycTpuitCTHu atiaau- 

rH4tiu c iiuHuiitbiu <])yitKUHUHuabiiuH Ta6riHMij aexajuj. 

yilPABJlHKimUM liJlOK UK 058 44 

yiipauaxiuiiiHit 6 jiok uhcciicHanaer iipaitHabHyu »|>c- 
MfiiiiyH) iiocaeiiuuaTeabiicx'Tb uraezibHux uiiepauHH h 
mer‘iiiKc.‘, xax c6poc jicxaji, copoc ^luaHHoro TpHri'cpa, 
rnipamic; cuctuhiihh iiaMHTH » yiipaaaeiiue iiepeMeii- 
iiuH iiriHTejibiiuL'TH HHaHxauHH. BpcMCHHiae uaAepatKH 
iiyauiuH u«.AHHHKU H u TpHiycHuH iiocjieauaaTezibiiucTif 
liMpaoaTMHauTCH cepHeii TpHrie|X)ii c uaHHM ycruHHH- 
lliaM CUCTUHIIKrM. 

I luCJieauiiureJibKuCTi, oTdexi,Hi>ix 3u;tepa(eK uMTcxacrr n:i 
auuipaMMu (piic. 21). 

yiijiaujiHUiuiiH (Ijiuk cuaupwHT TpHnepuyiu cxcHy c uji- 
littM ycruii'iHHiJH I'ucTuMiiitcM axM odpauuaamiH hm 
iiy;ibca CTHpaitHM iiaHHTeH, aue rpHriepHUx cxeMu 
c uaHiiH ycruHHHbbiM cucrUHiiHeH ana o6pajunuKHH 
Tpc'tycHuii uaurpacKH iipii yiipaH/icHHii aJiHTeabHuCTbxi 
iiiiaiiKaUHH, L'XL'My aaa dauKiipunxit cdpoca (iiaiipHNcp, 
ur iifHarauuicio ycrpuHcrua), TpHirepKyiu cxcMy c ua' 
i{iiH ycioiiHHauH L'ucruMiiHeH a<iM iiijpa!)urxH HHiiyjib- 
cj L'Upuca ti L'Xc*My iC'^pr^npuitaaitH ana utipauuuaiiii n 
ciiiiyaiiiitaabiiui u CHniaaa 10 Ml'u, cmmacMiMu c sra 
jiuHU ‘lauuru. CxcHa iK3pa:iuiiaiiHM iiepenaru>inux hm- 
iiyabi uji uupa;iuuaiia uiUiuH CrKUHCH iiHTct puabiiuti 
(.'Xi'Mi.i Mil 7410 H oaiiuti cxchuh Mil 7400. Muctumii- 
iiuM upi'Mcmi uajiepatxh — :tau«‘pwKa udpuaoiiaita 
Uri>oHKuii RlCI. Bxua cxeMU (xuiiraXT Id) >iepea 
hr prKaiuHareab »llaHNTb« (3) curaHiitfii c uuxuauH 1 -h 
L xcHu aaarpacKM (xuiiTaxT 17) a tum cJiynae, ecaii iia- 
HHTb iiciiuJiayrTL'N ana HiiaHXatum praynbrara lUHepe- 
iiHa B vnywar HUxaumriiitUM iiaNMTH tia uxua (xuiiTaxT 



If the decade is e. g. in the slate ‘0“, this stote is 
tronsferred to the inputs of the decoder vio the 
storoge; therefore, on the inputs 1Q. 2Q, 3Q, 40 
oppeors logic "1" ond on the inputs 1Q. 2Q. 30, 
4Q logic ‘O’*. Consequently, the boses ol the even 
switches ore ot the level of logic "1“ and those of 
the odd switches ot the level of logic *’0". 

The emitters of the switch pairs even — odd ore con- 
nected to the outputs of the individuol goles of the 
decoder. With the decade in the state "0", logic "0" 
appears only on the emitters of the first pair "0, 1“, 
oil the others corry logic "I". Consequently, the per* 
toining switches ore closed ond only the switch foi 
the number "O" is open. 

At the other states ol the decode, the operation ol 
the decoder con be oscerioined eosily by using the 
Tobte ‘'Decode Operotion". 

CONTROL UNIT - 1AK 058 44 

The purpose of this unit is to ensure correct sequence 
of the individual operotions in the counter, i. e. 
cleoring of the decodes, cleoring of the double flip- 
-ftop circuit, releasing ol the storoge, and control 
of the vorioble disploy duration. The deloys of suit- 
oble lengths ore produced in the required sequence 
by o set ol monostoble circuits. 

The sequence of the individuol delays is shown in 
the lime diogrom (Fig. 21). 

The control unit contains o monostoble Ilip-llop circuit 
for producing the transfer pulses required for re- 
leasing the storoge, two monostoble circuits for 
producing the required deloy tor controlling the dis- 
play durolion, o circuit lor blocking the cleoring 
(e. g. from o printer), a monostoble circuit for excit- 
ing the clearing pulse and o shoping circuit for 
farming the sinusoidol signol of 10 MHz orriving 
from the standard unit. 

The circuit for producing the transfer pulses is formed 
by one section of the integroted circuit MH 7410 ond 
by one circuit MH 7400. The lime constont — deloy ~ 
is determined by the element RiCl. When the storoge 
is used lor disploying the result of a rneosurement, 
(he input of the circuit (contoct 16) is connected to 
the Output of (he first deloy circuit (contoct 17) vio 
the switch "STORAGE*' (3). With the storage switched 
off, o signol of 1 kHz (token from the divider de- 
codes) is applied to the input (contoct 16), conse- 
quently the tronsfer pulses ore produced ot (he role 
of this frequency ond, whilst the gote is open, the 
voriotion of the result con be followed on the disploy 
of the counter. The tronsfer pulse is token from the 
contoct 11; its shope and mognitude ore cleor from 
the diogrom. 
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Zpozdovoci obvody pro rizeni delky indikoce j&ou tvo- 
reny jednim monoslobilni'm obvodem tronzi^torovym 
i pevnou dobou zpozdeni osi 20 m», z ktereho je 
buzen druhy zpozcfovoci obvod jntegrovony s moz- 
nosti rizeni delky zpozdeni v rozsohu osi 0,1 oz 5 s. 
Prvni zpozcfovaci obvod je o&ozen tronzistory z (oho 
duvodu, ze nosledujici integrovony obvod s diouhou 
dobou zpozdeni neni schopen reogovot no impuls 
0,1 {IS z klopneho obvodu hrodlo. 

Vlostni obvod sestovo z jedne sekce Inlegrovaneho 
obvodu MH 7400, no jehoz vystup je zopojen elektro- 
lyticky kondenzotor, ktery s odporem R11 a potencio* 
metrem „Delko indikoce” (7) vytvofi uvedenou dobu 
zpozdeni. Vozbo no dolsi cost obvodu je provedeno 
pres oddelovoci obvod, Ivoreny tronzistorem E5. Oru* 
hd cost monostobilniho obvodu jc vytvoreno dvemo 
sekcenii obvodu MH 7400, 

Obvod blokovoni - nulovoni jc pripojcn no vystup 
piedclioziho zpozd'ovocibo obvodu. Je ivorcn dvemo 
sekcemi v obvodu MH 7410. Pukud jc no kontokt 15 
privcdeno u'Oven log „1” (pripodno nczopojcn), blo- 
kovom nulovoni se ncuplolni. V pripodc, ic no kon- 
toklu 15 bude log „0‘‘, dojdc k zoblokovdni vslupu 
pro nosledujici nulovoci obvod. 

Nulovoci obvod sestovo ze dvou sekci obvodu 
MH 7400. Sirko impulsu je urceno derivocnim clenem 
C9 □ R15. Ivor o velikost nulovociho impulsu je uve- 
deno ve schemotu. No kontoktu 18 je pnpojeno tlo- 
citko rucniho nulovoni, jimz se po stisknuti vybovuje 
obvod nulovoni. 

Tvorovoci obvod kmitoctu 10 MHz je Ivoren Schmitto- 
vym obvodem, osozenym tronzistory. Pro poiodovony 
procovni kmitocet nelze pouzil Integrovonych obvodu. 
No kontokt 3 se privddi sinusovy signdl z kmitoclo- 
veho normdiu. Trimrem R16 se nostovuje procovni 
bod. Tvoiovonym signdlem sc budi monosiobiini klop- 
ny obvod (E12, E13), klcry vyivdii vystupni impulsy 
konslonlni sirky. 

8.4 KLOPNE OBVODY HRADLA lAK 058 36 

Toto jednotko obsohuje obvod pro nulovoni KOH, ob- 
vod pro blokovoni klopneho obvodu „Slort”, vlostni 
klopne obvody pro oviodoni hrodlo, hlovni hrodlo 
citoce, obvod pro spinoni doulnovky indikoce otevreni 
hrodlo o obvody pro pfepindni signolu, kleryini se 
oviodoji „Storl" o ..Slop” vstupy klopnych obvodu 
o obvody pro prepinoni vstupnich signolu do hrodlo. 
Obvod pro nulovoni KOH je tvoren jednim obvodem 
MH 7400, jehoz vstup — kontokt 22 je buzen nulovo- 
cim impulsem (N p ) z ridici jednotky; vystupni z6- 
porny impuls sirky osi 1 ;cs se privddi no nulovoci 
vstupy klopnych obvodu. Po dobu trvoni nulovociho 
irnpulsu ]SOu vstupy KO biokovdny, coz je nutne z toho 



10) iiuiincTCH CHrHa.n qacTOTori 1 kTu (c ACJiHTCJibHUx 
ilcHdu), II |x*;jyriLTaTC 4ero uepejiaTOHiiUH UMiiyAci, ui4- 
piKiuTuuacicx c aTuri HacTuTuil h ho«hu iieiipepiiibiiu 
iiu'3.niuiiarb aa coLTOHiiiieN HtrjiHKaumi b homcht OTKpiii* 
rui'u KriKi'ia. llepciiaTosiibiii HHiiyjibc chhmbctch c kuh- 
TaKTa 11. ^upHa n paanax riHiiyabca iiUKaaaHU Ha 

tXOMC, 

C?xcMi>i aaacpbTKH iuix yiipabJicHHH jumTcJibiiucTbiu 
miiuiKauHH uOpaauuaiiu oaiiHN MyjibTHUHdpaTopuH 
c oiuiiiM ycrnuii'iiiuuM cuctumhhcm, coOpaitHUM iia rpaii- 
aiiu'upa c ijniKunpubaimuH bpsHciicH aauep)KKM iipH6.n. 
20 HCCK. CiimariuM aiuro KacKaaa Boat5y«aaeTCM arupaH 
iiiirepuaabHaM cxcMa aaaepacKH, uaiumaH uuaMuwHucrb 
pciyanpubaimM jiaHTexbiiucTH aaacpiKKH b iipcacnax 
ur iipHOa. U, I au 5 cok. FIcpBaK cxcMa aaacpwKH o>- 
(ipana iia Tpaiijiiciupax, iiuTuMy h'I'u iiucjieayiutuaN hii- 
u'l |>a;ibiiaH I'xi'Ma c (luaiiiiiiiH uucMeiiCM aaacp/KKii iic 
Mu-Kor {icai ii{)uiiaii. iia imiiyabc 0,1 mkcck C iiiaxuua 
i'|):ii I (.‘{la Jiui ii‘ii’i:Ki>it lxcmiiI. CuX'tueimu cxcmj aa- 
ju-pa^Kii ojuuni' lu udiiuit cckiiiih iiiirt.‘ipajibiiuri cxe.^i.i 
Mil 7-1110, iia ii'..i,\«iac Kum|Hiii hmixtch ciu*Ki|iu<iirni' 
•U's'Kmt kuii.Li'ikaiu]), Kui'U{)i4H imcuc c coiipuniitJic- 
imcH Kll II iiuiciuiiiuNinpuN slliiaiiKauUM* (7) cu- 
aiaui iu;u'j.su.iiiHuc upcNH aaacpwKH. CuHab c uucac- 
ayuiiueii iiai.’ii>K) c.\cm,i UNnuriiieiia iiuc{tea«:TUUH by^)' 
({) -piiuii CXCMI.I iia TjiaHaiicrupe BrupaM naerb 

T{)iiiiL‘pa i: uiiiiiiH yLTuiikiHui.iH cuciuHitHCH ubpaauuaiia 
auyMH c.'KLZiiHMH cxcMu MH 7400. 

Cxi-Md lijiuxiiiiuuKii ctSpixa iiuAKJiw4eHa K bijxuay 
iipoauiccruy luuteii cxcmn aaiiep*Kn, Ona o'lpaauuaiia 
.iiiyMii ci‘KUii>iMH u uxcNc Mil 7410. Euah Iia KouTaKr 15 
iioiiai'icM uiniaa Jiur. (hah KUHtaKT lie bkaxwcii), 

lu ibiuKiipuiiKa ellpuca iii; iiMcer MccTa. B tom eny^ae, 
ft 'III 11.1 Kim I JK I f 15 iiMfcicH CHiiiaji Jiur. »0<i, ru 
iiMi-i-i Mfi III OJiuKiipuuKa iixuaa aam iiucjieAytuntfit 
t.vfMi.i f )|)iifa. 

l \fM.i I ipiica futioin iia aiiyx tfKmiii cxcmij MH 7400. 
Il’iHTcjibiiucri. HMJiyjibca oujieaeJiMercM AMiji^iepeiiuiipy' 
HiiMCH UfiiuHKuii C9 H K15. <l>upMa H aMUAHTyjia hh- 
iiyAbca ctipuca uuKaaaiu>i iia excHt. K KOHTaKTy 18 
iiojiKJu»4fiia KiiuiiKa py«mui'o cdpoca, c itoMOUtbX) koto' 
]>uii iiuoie iiaarai'iiH aaiiycKacTi:H cxeMa cGpoca. 

CxeHa sacTuTKj 10 MPu cuaaaHa ueiibiu 

IllHiiaia, fubpaHiiuii iia TpaiiaHcropax. JXah TpebyeMuii 
|)d'i(ML‘H itacrui'i.i iiL-JibaM HciiuJibauuaTb HHTcrpaAuibic 
LXCMU lla KuirraKT 3 iiuaaercN ciwiyi:uHuaAbHiaH tiii- 
MdJi aiaiiuua Hacruru. nuuuTiroemu.iM cuiiporubJieHiieH 
1110 ye raiiaiiAUuaercH pewHM patiim.i. C uuhuiuuiu ijiup* 
Mii))uuaiiiiuiu ciiniajia uuaOywaaerci rpHnepiUM uxe* 
Ha c uamiM ycruitHiiuuH cucruMHHeH (EI2, El'i), 
iitiiia.iyxiiuaM ui.ixuaitMe HHiiyAbCu iiocToaitHoit lUH' 

imiiiii. 



The deloy circuits for controlling the disploy durolion 
ore formed by o monostoble tr.gnsistor circuit, the 
fixed deloy of which is opproximoiely 20 msec, ond 
on integroted circuit which i.s driven by the first one 
ond produces o deloy controlloble within the opproxi- 
mote ronge of 0.1 sec to 5 sec. The first deloy circuit 
employs tronsistors, os the following long-deloy 
integroted circuit is not copoble of responding to 
the pulse of 0.1 jisec durotion orriving from the flip* 
-flop circuit of the gate. 

The circuit proper is formed by one section of the 
integroted circuit MH 7400, to the output of which is 
connected on electrolytic copocilor which, together 
with the resistor R11 ond the potentiometer ’DIS- 
PLAY” (7) determine the required deloy. Coupling 
to the further port of the circuit is corrjed out vio 
on isoloting circuit formed by the tronsistor E5. The 
second port of the monostoble circuit is formed by 
two sections of the circuit MH 7400. 
lire circuit for blocking the cicoring is connected to 
the output of the pieccding deloy circuit; it is formed 
by two sections of the circuit MH7410. As long os 
the level logic "1” is opplied to the conlocl 15 (or 
it lemoins idle), blocking does iiot tokc ptoce. When 
logic ”0” is applied to the contoct 15, the input for 
the following clearing circuit becomes blocked. 

The cleoring circuit is formed by two sections of the 
circuit MH 7400. The pulse durotion is determined 
by the differentioting element C9, R15. The shope 
and mognitude of the cleoring pulses ore given in 
the diogrom. The push-button for inonuol cleoring is 
connected to contoct 18; depression of this push-but- 
ton sets the cleoring circuit in operotion. 

The shoper lor the frequency of 10 MHz is formed 
by o Schmitt circuit which uses tionsistois. Integroted 
ciicuits oio unsuitoble for use ul the required fre- 
quency. A sinusoidal signol produced by the lie- 
{|ucncy stondord is applied to contoct 3. The working 
point is set with the trimmer Rib. By the shopmg 
signol is excited the flip-flop circuit (El2, E13) which 
forms the output pulses of constont width. 

8.4 FLIP-FLOP CIRCUITS OF THE GATE - 
1AK 058 36 

This unit contoins o circuit for cleoring the flip-flop 
circuits of the gate, o circuit for blocking the flip-flop 
circuit ”START”, the flip-flop circuits for controlling 
the gote. the moin gole of the counter, o circuit for 
switching the glow-lomp which indicotes the gote 
operotion, circuits for switching the signois which 
control the "START" ond "STOP" inputs of the flip- 
flop circuits, ond circuits lor switching the input 
signois to the gote. 
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duvodu, oby klopny obvod „Stort* reogoval no stor- 
tovoci impuls oi po odezneni nulovociho impulsu 
o dole pok. oby se prodlouzil intervol od okomztku 
vynulovoni klopnych obvodu do okomziku ..Stort” no 
dobu minimolne 1 ps. Toulo dobou je dono minimol- 
n« sirko impulsu klopneho obvodu »Stop‘‘, z jehoz 
vystupu O se ovlddo ftdici jednotko, jejiz outomotiko 
by pn krotsich cosech intervolu hrodio neprocovolo. 
V krojntm ph’pode by tento intervol (otiz mohl byt 

0. 1 ps. 

VIostni klopne obvody hrodio jsou tvoreny dvemo 

1. O. typu MH 7472 s obvodem NOR — jedno sekce 
obvodu MH 7450 — k oviddoni hrodio. 

Hrodio tvoh jeden I. O. MH 7400, pricemz joko vlostni 
hrodio slouzi jedno sekce toholo obvodu, dve sekce 
topojene pres hrodio tvoruji oviddoci impulsy z ob* 
«odu NOR ireti sekce obvodu lopojend no vystupu 
sloui, (Uko iiwcriji vyslupniho sigodlu / hiodio, oby 
>n«l pwiuJovunou polodlu pio buieni dekdd. 

Pimrip lu»kre kiupnircii obvodu hiodio udovo isosle- 
du|iCi obi 22 s IwiikCni lobulkou 5 
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8.4. TlMirrtPU JlOrMHLCKOft CXtlMU lAK 058 3(j 

3ror dflOK cojiep*HT ueiib t5jxx;a KOM, ueiib 6,noKM 
po.iKH Tpmrt^pa »CrapT«, codcTtieiiHO TpHirepui arin 
yii'iuuucniiH ;ioi'h>ici;koh cxcmoh, rJiauiiyu ziorit>n;cKyiu 
csuMy c’iei'HHKa, ucub ukjikjhciihh JiaMiiu TJicumero 

pUJpMAa HllilHKUltMH OTIlHpaHHft .nOrH>ieCKOH CXeMlil 
1* UCIUI ailH IICp,;KJllll‘lirMHN CHTHaJlOa, KOTOpiilMH 
yiipaa.(iaioTCH i»xoai.i »CTapr« h »Ctou« TpHrrepou h 
uciiH iicpeKnio’reHHH bxoiiHbix CHiHazioa, iiucryiiaiuiuHx 
a jioTHHccKyu cxcMy. Ueiib cSpoca KOll cojaaHa oa- 
iiuii ueiibio MU 740U, axoa kotopoh — KUHtaKT 22 — 
i:uiuy)KuacTi.'M MMiiyjibcuM c6(xx:a (Np) yiipauJiaiuiKei'O 
6 loxa; iii.ixu>mov4 urptuiaTeabiiMH HMiiyabc iiaHTeab- 
iiucti.iu iipriiia. I MKceK iiuuaeTCM Hd uxoaia c(5pcx:a 
Tj>iii irpuii. Hii iipfMH iipuaumtCKTeJibiiucTH iiMiiyauca 
C Ipuca UXU IM KOll UaUKIlpUKailM, HTU II^ODXOilllMU 
.uiH Tui<i, •Muiij.i 'i'|)Miic|> »(.'ra|iT» )M>ani|Hj)iari iia hm' 
ii\ lo. :i.iii\u<,i ui'iKiui iipuxuitutniiiN kiMii> jii.i a, 

1 iputa II jaiii-i.- ■iiu'iij y ii:'j|ii'in ti, ;uiii ri'iii.iiiM. 1 1. im 
ii'iiij'ia I iMi iia I iptiia I pm 1 ('jMiii .n» MtiMt'iiia 
t lapi- iia M|irMri nt- mi’ih'i' I mkvck 3iuii .i.iiiumi. 
iiKibKi ’nil'll a Jjiii I i"ii.ii<m:i b iixiiiynbia ipinii* 

|ij •t.'iiiU'i. i' ir.ixoia () Kurupoiii ui' y 11(1-1 1 nil Mi'll >; 
V Ilpjl,lll-!|IU' (> luKJH \ IIJUIMl'IlHM, aillUMai ltKa hUlllpillll 
im {latiiHj'ia <in iipn KupuiKiix iiiirirpuaJiux iipuMniii. 
U Kpa'i u'M ciiy'iau amucabHucrb 3 Toio miTi'piiaaa 
MUUm 1)1,1 (3uTb U,1 MKCCK. 

L'u'k-niciiiio T|iiiiii'pbi KJiuna uopajubaHu aayMH lUiTe' 

) paabUbiMii cxL-MaMH TPiia MH 7472 c ueiibiu NOR - 
iiUHa ccKUHM uciiu Mil 745U — K yiipabaeHinu Kmuna 
K) 1 h>'i oljpajoiiaii iiuMuii piiTci paribiioH cxcMOii Mil 741KI, 
iipmi 'M II KaHoci'W co‘jc ru‘‘iuio Kniu'ia Hcuujibjuuaiia 

1 



The circuit for cleoring the llip-flop circuits of the 
gate is formed by one section on the integroted 
circuit MH 7400, the input of which — contact 22 — 
is driven by the cleoring pulse (No ) coming from the 
control unit; the negotive output pulse of oppioxi- 
motely 1 psec durotion is opplied to the cleoring 
inputs of the flip-flop circuits. 

For the time of cleoring pulse durotion the inputs 
of the flip-flop circuits ore blocked. 

This deloy is necessory, becouse the “START" flip- 
•flop circuit must respond to the storting pulse only 
ofter the decoy of the cleoring pulse, ond olso in 
order ot prolong to ot leost I psec the interval bet- 
ween the moment of cleorinq the flip-flop circuits 
and the octuol moment of "START", This period ot 
time deteimines the minimum duration of the pulse 
of the (lip-flop circuit "STOP", the output Q of which 
actuates the contiol unit, the outomotic circuitry oi 
wimli cannot icspond to shorter time penods. In on 
i'«iieiiii; cosc, this period could be 0.1 pscc, 

I lie iii|i Map circuits ol ll)c gate ore formed by two 
I nicy I ate J cncuils MH /4?2 ond o NOR circuit (one 
si'cliOM ol MH 7450) which ocluoies the gate. 

I lie yule IS luHiicd by one integroted circuit MH 7400; 
one secliuii al this Circuit seivcs os gate proper, two 
sections cannccic'j in Irani o( the goie lorm the 
acluoling pulses orriving fium lisc NOR circuit, o 
further section al the circuit, connected to the out- 
put serves os inverter for the gote output signol 
which must hove the polority required for driving 
the decodes. 

The principle of operoiion of the flip-flop circuits of 
Ihe gale is given in the following Fig. 22 and Table 5, 
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Obvod pro spinoni doutnovky indikoce otevreni hrod- 
io je tvofen 2 jedne sekce obvodu MH 7400 o spinoce 
KF504. Tronzistor je spindrr jednok z obvodu hrodlo 
Q jednok z vystupu prvm'ho zpozcfovociho obvodu 
fidici jednotky (kontoki 17 — 1.ZO); vystupni impuls 
loholo obvodu mo sirku 20 ms, cimi je dosoieno 
toho, ze doutnovko indikuje otevreni hrodlo i pri nej- 
krotii’ch intervolech hrodlo, tj. od 0,1 ps. Je-ii inter- 
vol hrodlo dels! nez 20 ms, je dobo indikoce dout- 
novky dono souctem doby intervolu hrodlo o zpozde- 
ni 20 mi. 

Signoly, kterymi se budi oviodoci vslupy HStort" o 
.Stop* klopnych obvodu hrodlo, jsou pnpojeny no 
vstupy prepinocich hrodel, tvorenych jednou sekci 
obvodu MH 7450 o jednim obvodem MH 7453. Rovnei 
signoly privedene do hrodlo jsou pnpojeny pres 
hrodlo. Ivorene obvodem MH 7453. Vystup zesilovo- 
ce A je phpojen no kontoki 10, vystup zesilovoce 6 
no kontoki 15, normdiovy kmitocet 10 MHz no kon- 
lokl 7, vyslupy ddicich dekdd, ktere slouzi joko mer- 
no jednotko o joko intervol hrodlo, no kontoki 8. 
Koniokty 3, 4. 6, 9, 11, 16 o 17 jsou vyvedeny no 
prepinoc lunkce o podle zvolene funkce se pfislusne 
kontokly pfepoji 2 log. .0" no log. .I", cimz se pri- 
sluiny vstup otevre. Nopr. pri mefeni kmjtoctu ve 
lunkci .fA"se prtpojenim kontoktu 3 no log. .1* ote- 
vre vstup hrodlo MH 7453 pro signoly 2 vystupu zesi- 
lovoce A, privedene no kontoki 10, ktere mohou pro- 
chdzet do hrodlo. Soucosne se pripojenim kontoktu 9 
no log. .1“ otevrou vstupy hrodlo MH 7450 o MH 7453 
pro signoly z delicich dekdd, privedene no kontokt 8 
o ovtddojici „ Start* o .Stop* impulsy klopnych obvo- 
du. tin. vytvorejici intervol hrodlo. Kontokty 12 a 13 
jsou pfivedeny no tlocitko „Slort“ ~ .Slop" pro rue- 
ni ovldddni hrodlo. 

8.5 DeUCi DEKADY lAK 056 46 

Jednotko delicich dekdd je konstrukene provedeno 
joko jedno desko, no ktere je umisteno 8 delicich 
dekdd. sestovenych 1 integrovonych obvodu MH 7472 
— celkem 32 obvodu. System zopajeni je stejny joko 
u dekdd pocitocich. Posledni ctyri dekddy nejpomo- 
lejsi (tj. 10 s, 1 s, 100 ms, 10 ms) jsou nulovdny do 
stovu «9", cimz se zkrdli cos opokovdni mereni pri 
vyie uvedenych intervolech hrodlo. 

Vystupy dekdd jsou pripojeny primo no tiocitkovou 
souprovu prepinoce .Intervol hrodlo — Memo jed- 
notko". 

8.6 KMITOCTOVY NORMAL IAN 280 42 

Kmiloctovy normdl se sklddd z viostniho osciidtoru, 
Juendho PKJ 10 MHz o obvodu pro reguloci teploty. 



OJIHA CCKUHfl 9TOH CXeHbl, AM CCKUKH, BXAUHeHHUe 
iiepcA XJHU40M, (JwpMHpyor HHnynfaCu ynpaajtcHHii, 
iiocTyiiawiyHe c buxoub cxchu NOR. TpcTbii ceKuua 
VKAio'ieHa iiB BuxoAC H cnyMHT B Ka'iecTu HHMpropa 
kiJxuAiioro cHi'Haaa Krinna aria o6eciie<rcHHa ero HyaiHOH 
iiuriapHucTii uJin uuj6y)«aeHHa aeKaa. 

ripHHUHlI AeHCTBHa TpHTPepOB KrlUVa IIOHClIgeTCfl Ha 
HHwecjieayxjmeM pHcyHxe 22 c TadriHueii <})yHKUHH S. 

CxcMa ana uKJiuHeHHH aaMiiu Tneuiueio paapHAa kh- 
AHKaUMH UTKpuiTUa KrlUHA oSpajOBaHA UaHOH CeKUHL'H 
cxeMu Mil 74UO h Krnuveauro Kacaaaa KF504. TpaiiaHC- 
Tup HKaiuHaeTCH cMPManoM m3 cxcmu KJiK«a, a raKWe 
CHi'iianuM c uuxoaa iiepboit cxcmu aaaepacKH yiipaBJiMKr-’ 
lUeio 6rioKa (KoiiraKT 17 - 1 . ZO). BuxoanoH HMiiynu: 
aToii cxeMi.1 obnauaer ariHTeauiiocTbxr 20 Mceic, a pe- 
jyafaTaTe vtio riaMiia TJiexiurero paapaaa uCeciieiHaaer 
■ IIIAIlKaUHK) UrilHpailHH KJlXIHa M lipH CaHhiX KUpUTKUX Mll- 
Tepaanax KnuHa, t. e. or 0,1 HxceK. Lcah itHTcpbaa 
KBama MMcer juiu rejiuiucTb 6ujiee 20 mcck, to iipirMa 
HMaHKaUHH jiaMiiij uiipeaejiaeTCM cyHHOii aAHTem.uocTH 
HHTepuaria KJiuna h jaaepwKH 20 mcck. CHriiajii.i, ko- 
TupuMu au36y>KaaKrr(.'H yupaariauiitHe bxoau vCrapTa 
M aCTuiiH TpHiiepuB KJiusa, iiuaaxrTca Ha bxqau nurH- 
HeCKHX CXeM IK'p«KBIOHeHHM. odpa'joBaHHux oaiioH eex- 

UMeii cxeHbi Mil 7450 h uaiiuH cxeMUH Mil 7453. Tax- 
are cHraanu, uocTyiiauutHe Ha Bxoa Knuna, noaatoTCH 
vepea norHaecxyio cxcMy, oSpaaoBaHJiyu HHTerpajibHOH 
cxeMUH MU 7453. Buxoa ycHrmTeaB A tioaKBWHeH 
X KuuTaxTy 10, Buxua yCHJUiTeriH B x xoHTaXTy 15, 
aTariuH, aacTura 10 MFu x xoHTaxTy 7, uuxoau acJiH- 
TeribHux aexaa, xoTopue cnyacaT b xanecTM CHi'HariOB 
6riuxa HSHepenMN m a xanecTBe HHTepBana xnaiHa 
K KuHTaxTy a, KoHTaxTu 3, 4, 6, 9, 11, 16 h 17 co- 
eAHHenu c iiepCKJiiuHaTeJieH pe>XHHa pa6oru h b aasH- 
ciimucth ut yCTaiiuBJieitituiu peMHMa cooTutrrcTByxrutee 
KuuTUKTia iie^KJiUHauTCH UT Boi'. nOm Ha nor. »1«, 
B peayribTaie neiu coot eeTCTBy tom hh bxoa OTKpuaaeTCx. 
llaiipuHep, iipH HaHepcHHH hbctotu b peacHHC ..fa " 
iiyreM iiuaxmoHCHHa xoHTaxTa 3 x HaiipxareHHio nor. 
»!■ uTxpuBaeTCN bxoa cxeHu Mil 7453 anx cHrnaaa 
c uiaxoaa ycHAHTeax A, iioaBOAHKuro Ha xoHTaXT 10, 
KuTopiae Moi'yr iioABaaTbCH iia axua Kama. OaHOBpe- 
Mettiio npH tioaXAxiHeHHH xoHTaxTa 9 x nor. a 1 a. 
uTKpuaaKiTCH HxuAu cxCM Mil 7450 H Mli 7453 aah 
CH niaxuB c AeAHTeabiiux Aexaa, iioAaBaeHux Ha xoh- 
TaxT 8 H yiipaBJiHK)UiHX MCTapTuHi H »Ctuiiom< hm- 
iiyribcaMii rpHnepoa, t. e. udpaayioiuHx KHTepaari 
KnxiHa, KoHTaxTu 12 h 13 noAxatovauTCM x XHoiixe 
»CiapT<t — »Ctoii« Aflx pysHui'u yiipauneHHH xjiiuhom. 

H.5. AbJlklTEJlbHUl^ ilEKAAU lAK 058 46 

baoK aeJiiiTerifaHiax Aexaa BuiiortHeH xoHCTpyxTHBHo 
u Kaiecriic uahom iiaaTu, tta xoTupoM paciKMoweno 8 



The circuit for switching the glow-lomp for indicoting 
the gole opening is formed by one section of the 
integroled circuit MH 7400 and by the tionsislor 
switch KF504; the loiter is switched from the gote 
circuit os well os from the oulput of the first deloy 
circuit of the control unit (conioci 17 — first delay 
circuit): os the oulput pulse of this circuit hos o du- 
ration of 20 msec, the glow-lomp indicotes the gote 
opening even at the shortest gate intervals, i. e. from 

0. 1 |isec onwards, When the gote intervol is longer 
thon 20 msec, the durotion of the indicoiion by the 
glow-fomp is given by the Sum of the gole intervol 
ond the deloy of 20 msec. 

The signals which drive the control inputs .START" 
ond ..STOP" of the flip-liop circuits oi the gate ore 
connected to the inputs of oil the switching goies 
which ore formed by one section of the inlegroted 
circuit MH 7453 ond one integroled Circuit MH 7453. 
Also the signals opplied to the gate are connected 
via o gate formed by the integroled circuit MH 7453. 
The oulput of the amplifier A is applied to the con- 
tact 10, that ol the amplifier B to the contoct 15, 
and the siondord frequency ol 10 MHz to the con- 
tact 7. The outputs of the divider decodes which 
serve OS reference unit and os gote interval, ore 
connected to the contoct 8. The contocts 3. 4, 6. 9, 
11, 16 and 17 ore brought out to the operotion 
mode selector: according to the selected mode, the 
levels on the appropriate contocts ore changed from 
logic ”0" to logic "1”, and thus the oppropriote input 
opens. Example: When o frequency is meosured by 
using the mode "fa", then by opplying logic "1* to 
the contoct 3, the input of the gate MH 7453 opens 
for the signals arriving from the output of the ompli- 
fier A. which ore opplied to the contoct 10, ond thus 
con poss into the gote. Simultaneously, by the con- 
nection of logic "I" to the contoct 9, the inputs of 
the gate MH 7450 ond MH 7453 open for the signals 
orriving from the divider decades which ore opplied 
to the contact 8 and octuole the .START" ond 
..STOP" pulses of the flip-flop circuits, i. e. determine 
the gate interval. The contocts 12 ond 13 ore con- 
nected to the push-button "START -- STOP" lor 
controlling the gate monuolly. 

6.5 DIVIDER DECADES - lAK 058 46 

The unit housing the divider decodes is built os one 
printed circuit boord which corries eight divider de- 
codes compiled from MH 7472 integroted circuits, i. e. 
o totol of 32 circuits. The wiring is the some os that 
of the counter decodes. The ullimote lour decodes. 

1. e. the slowest ones (10 sec, 1 sec, 100 msec, 10 
msec) ore cleored to the stole .9"; thus, the repe- 
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Oscilotor 

Oscilolor, osQieny tronzistorem E1, je tronzistoravou 
obdobou CloppovQ zopojeni. ktere vynika dabrau sto- 
bililou kmitoctu. Zopojeni je jednoduche, PKJ rezu AT 
procuje V seriove rezononci no pate hormonicke. 
Aby nedochozelo k eventuolnim preskokum no jinou 
hormonickou je ve zpelnovozebni vetvi zopojen $ario> 
vy obvod LC, tvoreny induk£nostt LI 0 kopocitou 
nolodeny no 10 MHz. PKJ je vozono i budicfm bon- 
zislorem El. kondenzotory C3 o C4. Z hledisko kmito- 
itove itobility je zddouci, oby vozbo PKJ s doliimi 
obvody bylo co nejvolnejsi o ledy kopocity C3 o C4 
CO nejvetii. Velikost techio kondenzotoru je omezeno 
podminkou pro spolehlive nosozent osciloci. Z tohoto 
hledisko vyhovuji lepe PKJ. jejichz seriovy nohrodni 
odpor je co nejmenii. U pouzivoneho typu zorucuje 
vyrobce hodnotu menii nez ISO li. K presnemu dosto- 
veni kmitoctu jednotlivych PKJ jsou v serii s ni zopo- 
jeny kopocity Cl o C2. Velikost kopocity Cl se voli 
podle toleronce kmitoctu PKJ o kopocito C2 je reoli- 
zovono keiomickym trimrem 10,5 pF. Odpory R1 o R2 
slouzi k nostoveni procovniho bodu tronzistoru El. No 
piocovnim odporu R3 vznikd ubytek zesileneho nope* 
li, ktere je pres lodeny obvod LI C5 vedeno no PKJ. 
Druhy procovni odpor R4 je zdrojem zesileneho no< 
peti pro oddelouoci stupeh osozeny tronzistorem E2. 
Oddelovoci stupeh je buzen pres kopocitu C6. Od- 
pory R5 Q R6 slouzi k nostoveni procovniho bodu. 
Siobititu procovniho bodu ziepsuje odpor R6 o kopo- 
cito C6 V emitoru E2. No procovnim odporu R7 vzniko 
vystupni nopeti kmitoctu 10 MHz, ktere je stejnosmer- 
ne oddeleno od vystupu kondenzotorem C7. Odpor 
R9 omezuje cizi nopeti, klerd se indikuji no privody, 
pripojene no vystup. Nopdjeci nopeti pro oscilotor je 
stobilizovono Zenerovou diodou E3. 

Obvod pro reguloci teploty 

Aby byl kmitocet oscilotoru stobiini pri zmenoch tep- 
loty okoti, je pouzito stobilizoce tepiqty PKJ. Teploto 
se nostovuje do okoli tzv. bodu obrotu, ponevodz tom 
je zmeno kmitoctu s teplotou minimolni. Od vyrobce 
pozodujeme, oby bod obrotu lezel v okoli 60 °C. Joko 
teplotniho cidlo se pouzivo termistoru, ktery je pro 
tyto ucely zviost vybron o vystoinut, 

Regulocnl smycko je stejnosmerno, typ reguloce tzv. 
proporcionoini, kdy topeni je plynule o topny vykon 
se meni podle teploty okoli. Termistor je zopojen do 
mustku, jehoz vystupni nopeti je zesilovono nekoliko- 
sluphovym zesilovocem. V kolektorovem obvodu kon- 
coveho tronzistoru E7 je zopojeno lopne vinuti, ktere 
ohrivd PKJ no zodonou leploiu Tulo leplotu ize no- 
ilovil imenou odpoiu Rl5. Terinisiot je umistin lok. 



AejiHT«jibHt4X ACKaji, cocTao.neMHUx h3 HiiTerpazibHhtx 
cxeM Mil 7472, t. e. m u6uzeit cjioxhocth, 32 MTerpazib- 
Hbie cx«HU. CxeMa TaKaH ace, xax h a cJiy*zae ozcthux 
iicKait. riocxeuHHe serupe iieKajiu, 06pa6aThtaaiuutHe 
caMiae MeiiJieimue jtcKaiiu (t. e. 10 eex, 1 eex, lUO 
Hcex, 10 Mcex) tipu c6puce auiiHMauT cuctohhhc v 9«, 
a peay.nL rare seiu cuxpautaeTCa 'apcHH ajik iiuaTopeHH>i 
U3MepeHHii upK auuieyxaaaiiHux HMTepaaJiax xJiuMa, 
Buxuau Aexaa iiOAKJiK>>reHht HeiiucpeacTBeHiio x cMcre- 
Me KHoiiOK iiepexauvaTenH »HHTepaazi« — — 

Eaox H3MepeHH8<. 

8 . 6 . 3TAJ10H HACTOTU IAN 280 42 

dTanoti nacTUTu coctomt h3 coSctuchiiu reiteparupa, 
yiipaBJineMoro xaapueM 10 Mfiz, h cxcmu repMopei'y- 
JlllpOHaHHH. 

AaroreHepaTOp 

AaToreHepaTOp, coupaiuiuH na TpaH.iKCT(>pe El, aiuia- 
erex TpaiiuHCTupiiMM aiiajioroM cxeMU Knaiiiia, xoto- 
pan 0’mH‘iaeTca aucoxoH ycTpoHHHiioCTbm qaCToru. 
C'xeHa HiinxeTCH iipocToii, xiiapM epeaa thiib AT pa- 
(ioTac-r i» peMHMc iiucneauuaTenLUoio peauiiaiica na 
iiHToii rapMoiiHxe. JXar toio, qro6u He 6uno Heweria- 
TejiLHNx iiepexoaoH tia apyrytu rapHOHHxy a izeiiH o6- 
JiaTHOH CBX3H UKJIHtseH IIUC neAOBaTeJlbHU H KOMTyp I.C, 
UhpaaUUailHblH HHJiyXTHaHUCTbKl ^,1 H CMXOCTbH) C5, 
iiacrpueHiiLiH na 10 MTu. Kaapi; HMecr cbhjl c rpaii- 
aitcTopoM El sepea xuiuieHcaropu C3 h C4. C tohxh 

apriiHH ycTOH>iHHuCTH sacTUTu ixeJiaTeji biiu, htuSu CHHJb 
Kiiapitu c ucTajiuiiuMH »jieHc>iTaMH 6ujia xax Moaoio 
cjiadee h . cJieaoBaTeJii.HO, eMxuCTK C3 h C4 xax mo*- 
MU huiiLuie. BenHHHHa eMxocTH sthx xoHaeHcaTopuii 
ui'paKtiMriia ycnoiiiicM HuaeNuioru caMUHU36y)XACHHH. 
C 3TOH TM'iKU apeiiHR ziyvixie wcero HciioJibaouaTb 
KHupuij, iiocneaouaTenbHoe JxuHBuneHTiioe conpoTHBJie- 
iiMe KUTOj>i.ix MHiiilMariLMu. y HCMunbayeHUlu THtia :i:i- 
iiua-ii:iiimMiiiTi*jii. i apaiiTHpyer 3Ha>ieiiHe Memie I 'til 
Um. JJ/iii tu'ihuh ycraiiUBKH 'laCTUTij oraeiibMux xuapui'u 
iiucneuuiiaTcnbiio xaapuy BxniuqeHM eMXocTH Cl h C2. 
BejiiiHiuia eHKucTif Cl ycraHaiiziHHaeTCa a aa'anCHMOcrH 
OT AuiiycKuii Ha vacroTy xuapiia h eMxocTH C2 iipea- 
iraiiJieHa KepaMiivecKHM nuACT(Kje4iujH xoHaeiicaTopoM 
10,') iiijt. Coii|M>THuxeniiii R1 h R2 cnyaraT azix ycra- 
iiuiixii pewHMa patSoTij TpaiiancTopa El. I la coiipoTHB- 
jieHMH iiarpyaxH R3 coaiiaerca naaetiHe yCHneiiiioiu hu- 
ii{)H>Ki.-MHM, Kuio|>oe Hepej KunedaTeJiLMutii xoHTyp 
I,. 1 a MOitaercH ua xuapu. BTopue cuiipoTHHJieiiHe iia- 
i'|iy:tXH K4 HiDiMi-Tca HCToqimxoH ycHJieiiMuro HaiipxtKe- 
II MH iuiH HoatiyiKJiciiMH t)y<|ii|)t'|iitoi'u xacxaaa, collpaii- 
iiuiu iia rpaiiaHCTopc E2. by<|ii|)e|)iii.iit xacxaa iiuziyqa«-T 
uu.iuy wacMjie vepea eHXucTb Ct). CuiipurHHneMHx RTt 
M Kh cny/aaT urh ycTaHuaxii pe)xiiMa padoru. Vciuh- 
>iiiiiiM-TL |>ea(iiMN pahoTU JiuiiumaeMax Gnaiuaapx cuiipu- 
riiBJieiitiK) K8 ti cmmulth C8 b Menu an ht re pa E2. I la 



lition time of meosurements is reduced at the men- 
tioned gote intervols. 

The output of the decodes oie connected directly to 
the push-button set of the selector “GATE INTERVAL 
- MEASURING UNIT". 

6.6 FREQUENCY STANDARD - IAN 2B0 42 

This unit is composed of on oscillator which is 
controlled by o 10 MHz quartz crystol ond of o 
temperature control circuit. 

Oscillator 

The oscillator employs the tronsistor El; it is octuolly 
o tronsistorized Clopp circuit which is conspicuous 
for its high frequency stability. The wiring is simple, 
the crystol of AT cut operotes in series resononce 
ot the fifth hormonic frequency. In order to prevent 
rondom chonges to other hormonics, on LC circuit 
formed by the induclonce L1 and the copocitonce C5 
ond tuned to 10 MHz is inserted into the feedbock 
bronch. The crystol is coupled to the tronsistor El 
by meons of the copocitors C3 ond C4. In order to 
mointoin high frequency stoblliiy. it is necessory to 
use the weokest possible coupling between the crystol 
and the following circuits, i. e. the copocitonces of 
C3 ond C4 must be large; however, their mognitude 
is limited by the condition ol relioble storting of 
oscillotions. Therefore, the best suitoble ore quartz 
crystols, the equivoleni resistance of which is os low 
os possible. The mokers ol the crystol employed in 
the frequency stondord guoronlce o volue lower thon 
150 il. For the precise adjustment of the frequency 
produced by the employed crystal, two series-con- 
nected copocitors Cl ond C2 serve; the volue of the 
first copocitor depends on the frequency toleronce 
of the crystol, the second cupucilor is o ceramic 
trimmer of 10.5 pF copocilooce. Tlie resistors R1 ond 
R2 serve for odjusting the working point ol the tion- 
sistor El. The volloge drop produced across the lood- 
ing resistor R3 is opplied to the crystol vio the tuned 
circuit LI C5. The second looding resistor R4 is the 
source of omplilied voltoge lor the buffer stoge with 
tronsistor E2. This stoge is driven via the copocitor 
C6. The resistors R5 and R6 odjusl the working point, 
the stobilily of which i$ improved by the resistor R6 
ond copocitor C8 connected to the emitter of the 
tronsistor E2. Across the resistor R7 is produced the 
Output voltoge of 10 MHz fiequency which is OC- 
seporoied from the output by the copocitor C7. The 
resistor R9 limits spurious voltoges induced into con- 
ductors connected to the output. The powering vol- 
tage of the oscillotor is slobilizcd by the Zener diode 
E3. 
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oby byl co nejtesneji vazon » topnym vinutim, cfmz je 
zajisteno cosovo konstonto o ciltivost regulotoru. 

Muitek pro reguloci teploly je slozen x odporu R11, 
R12, R13 o R14 $ porolelnim odporem R15. Tyto od- 
pory jsou metolizovone .typu TR 161. PodobnS pouzity 
lermistor s vysokou diouhodabou stobilitou je typu 
13NR09 o byl nom doporuien vyrabcem. Tronzislor 
E4 je typu PNP. No ndj novozuje integrovony zesilo- 
voc E5. Odpor R16 je procovnim odporem tronzistoru 
E4. Soucosne no nem vzniko nopeti potrebne pro ri> 
zeni zesilovoce E5. Odpory R17, R18, R19 a R20 sto* 
bilizuji procovni rezim zesilovoce. Podobny vliv moji 
kondenzotory CIO a C11. Odpor R21 je procovni od- 
por obvodu E5. Ridi cinnost koncoveho slupne osoze- 
neho E7’ R22 o E6 spolu s kondenzolorem C12 o C13 
Ivon tdfoj siobilniho nopeli pro zesilovoc mimo kon- 
(ovr ip»n. hiery nopojen primo itobilizovonym 
nopeiKn W V V holohloiu obvodu E7 jc zopojcno 
hlce vrhtiKO lermoilol Kondenzo- 
lo'T u lub'onuji viniku oscdoci zcvtiovoce 

NAPAJtCl ZOROJ IAN 290 S3 

Konkit^k^ne I elektncky je nopojeci zdroj rozdclen no 
dve cosli . 

ubmernovoc o slobilizotory. 

Obvody usmernovoce jsou tvofeny klosickymi obvody 
— tronsformotor typu C s moznosti zopojenf no 120 
nebo 220 V podle ph’slusneho nopajeciho nopeti o 
joko usmcrnovoc je v Crotzove zopojeni pouzito pn'- 
mo krcmikovych diod. No sckundoru tronslormdtoru 
(zo prislusnymi usmernovoci) jsou vyvedeno toto no- 
peti: 

+ • V 20 mA — nopojeci nopeti pro digitrony n 
indikocni doutnovky (vyvod T10, 
11 ) 

-t- 18 V 0,5 — nopojeci nopeti pro stobilizotor 

12 V (IAN 758 55) (vyvod TB. 9) 

+ 10 V 1,5 A — nopojeci nopeti pro stobilizotor 
5 V 1,5 A (IAN 750 56) (vyvod 
T6. 7) 

Joko stobilizoloru nopeti pro 12 V o 5 V je pouzito 
slobilizovonych typizovonych zdroju. Tyto stobilizotory 
svymi viostnostmi zorucuji Spickove viostnosti, ij. vyso- 
kou proudovou i nopetovou stobilitu. VIostni obvod 
stobilizoloru je tvoien referenenim zdrojem 1AN 
750 01 (5 V stob.) o IAN 758 12 (12 V stob.), no 
nejz je pripojen dilereneni stupen o z jeho vystjpu 
]• nopojen vystupni obvod tvoreny vykonovym Iron- 
Ziktorem KU601. 



conpoTKBJieHitH R7 BuacJifieTCfi buxozlhoc HBnpexcHHr 
MacToTOK lU Mfu, xoTopoe paaaiiaaHO tio nocroriHHoHy 
TOKy c Buxojia xoKjieKcaTOpOM C7. CoiipoTHBJieHHe R9 
iioaa'saaeT nocTopoKHite HanpaaceHHa, KoTopue BosiiHxa' 
ir>T Ha DMxoaas, nojiKaxmeKHUx % Bhixoay, a peeyabTare 
HHayKUHK. llanpawcHHc riKraHHa aaTureHeparopa era- 
r>H.nH3HpOUaHO CTaSHZIKTpOllOM L'J. 

CxcHa TcpMoperyaepoBauHa 

oS^ncMcHKa nocroaHKofi HacToTU aaToreHeparupa 
iipH HSMeHcHHH TCHncpaTypy oxpyiKauuzero Bosayxa 
iipeaycMOTpcHa cTaBKXKsauKa TCMneparypu Kaapua. 
TcMnepaxypa ycTaiianxHBaercx '» oKpecTHOCXH, Tax Ha- 
euiiaeHOH, tohxk nepernBa, rax kbk e btoh tohkc H3- 
Mviiciiue HBCTOTht H saBHCHMocTK OT TeMiieparypu 
HiixxeTca HiiHHHaxbiiuM. Ur aaeoxa-HaroToaHTexa rpe- 
(iy<*TCM, UTnr)i.i To>ixa iirpcrKrta iiaxUBHxacb a OK|>rtT- 
Hiii ni Ti'MiK'piiTypM tiO^'t'. B KaMCL'rae aar'tHxa tphih'- 
jiatspij iitiiuxi.jijiiaiii) r(’pHiH.iinjHiriiiin('Hiu:, kotoiniv .sxit 
.MUM lit* 111 i'iii‘iiHaxi,im Huriii pai'iCK ii nitaiH'pi ai'ii >1 
IK Kyt.(. I iH'tiiiiiHy Lra|i«’HH«>. 

i'\rHa pvi y.xii|M>HaiiHH imiJiTC4 iiovniitiimiiM iuhoh, 
run |H‘i y;iii|ii)iiaHHH tmk Ka.r.iii., ii(x>iiuput<uuaxb- 
HI4I1. iipHMt'H OTOiixeHHC (K;yiitci;TUXHerca iieiipepyuiiu, 

II MOUIHUCTI, UTUIIxeilHfl IIJHeKReTCK B aaDHCH HOCTII OT 
TOHiK-paTypM oxpyataxmieru auartyxa. TepHocoiipuTHB- 
JK’llllt: HKXIOHClIU U lieilb MOCTB, Buxuailoe COlipOTHUJie- 
II lie KOTupoiu ycK/iHBaeTcx Hiioi OKacKaaHiJM yatxHTe- 
zuTH. B ueiiii KozixeXTOpa uxomchhoio TpaH3Hcropa E7 
UKAK)>ieHa oCHOTKa Harpeaa, xoTopaa Haipeuaer KBapu 
JHJ xpedyrMoii xeHiiepaxypiii, 3ry xcMiiepaxypy moxuio 
VI. laiioiiHXb iiyTCH HjMCiieiiKN conpoTHaxeKiiB RIS. 
IVliHiiCTOp ycxaiiouACH xax, >1x0(114 ok HMex xbk moikiio 
tioiiee ciizibHyu eaa:ib c u6motkuh iiarpeaa, a peiyxb- 
raxr <ieiu coaiiaexca iiywiiax itocxoaHHafl opeHeiiii 11 
>1 y lie ruiri L’.ni>iiucTb peryzj xxopa. 

MueniK jibh xepHoperyziHpoaaKKfi coctoht hs coiipo- 
Tiui.nrHHH Rll, R12, RI3 k R14 c napaaxexbHUM 
cuiipoxiiazicHHeM RI5. 3xo MexaxxHaHpoaaHHoe coiipo-. 
xiiuxetiHe xHiia TR161, AiiaxorHHHo HcnoJibsyeMuA 
XCpHHCXOp e HUCOKUH aOXro’opeHeHIlOA CXaSHXbHOCXbU 

xHiia 13NR09 Sux peKoMeHaoaaK aaBoaoH-KaroroaK' 
xexeH. TpaKJHCXop B4 xKna p-n-p. C hhh cbbsbh kh- 
xvrpaxbHMii yeKxKxexb B5. CoiipoxHuxcHHc R16 bbxr- 
exL'x pa6o<ZHM conpoTKaxcHHCM HarpysKH xpaHSHcxopa 
K4. UaiiOBpeMeHKo hb kcm coaaarrca HaiipaiKeHKe, hc- 
uOxoaiiHoe ana yiipaiixrKHx ycKXHxexH ES. CoiipoxHu- 8.7 
xt’iiHX R17, RIB, R19 h R2U cxa6HXH;iHpyioT peiKHH 
jiuGuru ycHXHxexx. AHaxorH>iHbie uxMHHHa oxaaMBapnx 
KuiiiieHcaxopu CIU K Cll. ConpuxHBxcHKe R2l — axo 
co[i)K)XHBxeHHe KarpyaxH cxcku ES. Oho ynpaoxaer 
paduxoii uxoHe>nioro Kacxaaa, coGpaHHoro hb E7; R22 
H Eb aMccxe c KOKaeHcaxopaHH C^I2 m Cl 3 oSpasyayr 



Temperoturc control circuit 

The temperoture of the quortz crystot is stobilized to 
ensure independence of the produced frequency of 
ambient temperature voriotions. The stobilized tempe- 
rature of the crystal is set close to the so-called 
point of inflexion, os there the frequency drift coused 
by a temperature chonge is the lowest. It is best 
when the point of inflexion lies opproximotely ot 
60 °C. A thermistor specially selected for the purpose 
and artificially oged is employed os temperature 
sensor. 

A DC control loop operates in the employed propor- 
tionol oction control system with continuous heating 
and the heating power voried occording to the 
ombient temperoture. The thermistor is connected into 
o bridge, the output voltoge of which is omplilied 
by o imiUi stage omplificr. The heoter which heots 
ihc quortz ciystal to the required temperature is in 
die collcctoi cuC'iil ol the tinol transistor E7, The 
tcmpcioluie IS adjusloblc with the resistor Rl5, The 
iliciMostor IS posilioried so os to be closely coupled 
will the heoier; thus, the icquired time constont 
ond sensitivity of the employed control system ore 

0 ssuicd 

The bridge for temperoture control is compiled from 
the resistors RH, Rl2, R13 ond R14 with Rl5 in 
porollcl. All these resistors ore of tho metol-loyer 
type TR 161. The thermistor, type 13NR09, hos been 
designed speciolly for the purpose. The Ironsistor E4 
of the PNP type is followed by the inlegroted ampli- 
fier E5. The resistor RI6 octs as loading resistor for 
the transistor E4; across it is created the voltoge 
required lor controlling the amplifier E5. The resistors 
Rl7, RI8, R19 and R20 stabilize the operational 
conditions of the amplifier; the copocitors C10 and 
CII serve o similar purpose. The resistor R21 is the 
food of the circuit E5 ond controls the operotion of 
the finol siogc which employs E7. The resistor R22 
and E6, together with the copocitor) C12 and Cl 3. 
form a source of stoble voltoge for the omplifier, 
with the exception of its final stage which is powered 
directly by the stobilized voltage of 12 V. In the col- 
lector circuit of E7 is the heater R23 of the thermo- 
stot. The copocitors Cl4 ond Cl 5 prevent oscillations 

01 the omplifier. 

POWER SUPPLY - IAN 290 S3 

As for os design ond circuitry ore concerned, this 
power supply is split up into two parts: rectifier and 
slobilizers. 

The rectifier is farmed by conventionol circuits. The 
power tronsformer with C-type core con be switched 



Obvody stQbiliiQtoru jsou opotreny tzv. outomotickou 
pojistkou, ktero pri preliieni (eventuolni poruse ne- 
ktereho obvodu citoce — ikrot op.) zablokuje vy- 
stupni nQpojeci obvod. Nostoveni pn'siuine moximol- 
nt proudove lirovne se provodi potenciometry R2. 
Nostoveni vystupniho napeti stobiliiotoru se provede 
pomoci potenciometru R8. 

9. POKYNY PRO 0DR2BU PRISTROJE 

9.1 V&EOBECNf ZASADY 

K zajislent diouhodobeho beiporuchoveho provazu se 
doporucuje pouiivQt pfistroj v uvedenem teplotnim 
rozsohu o nevystQvQvat je] extremnim klimotickym 
podminkbm, ktere mohou mii vliv no zivotnost sou- 
costi o dilu. 

Provoz V ru si vein pioslredf 

Presto, ze nopojeci zdroj pristroje je proveden velmi 
pcclive s dokonolou slobilizoci o filtroci, muze nostot 
pripod, ze prudke zmeny nopcti site — zvlosle v bliz- 
kosli velkych eleklrickych spotrebicu, zejmeno indukc- 
nich — oviivni no okoinzik pfesnost inereni, zvidsle 
pri diouhycb iniervolech hrodlo. Je proto vhodne, 
kdyz je pristroj zopajen no sitf v miste dostotecnc 
vzdolenem od tokovych spotrebicu, pripodne no jinou 
fozi. 

Dulezitou roll hroje vyskyt rusivych nopeti no ochron- 
nem vodici. Vodi-li toto rusivo nopeti, je Irebo zo- 
bronit jejich promiioni do mericiho obvodu (nopr. 
pouzitim izolocniho tronsformdioru 220 220 V) odstro- 
neninn zemnich smycek op. jelikoz pristroj obsohuje 
krystolovy oscilotor, doporucuje se nevyslovovot pri- 
stroj phlisnym mechonickym norozum. 

9.2 VUSTNI UDR2BA 

Doporucuje se provodet kontrolni testy tunkce prislio- 
je somokonlrolou podle bodu 6.3.3 o v oslotnich (unk- 
cich podle bodu 6.4. Opokovoni lechto zkousek pro- 
vodet s ohiedem no vyuzili citoce v provozu. Tylo 
zkousky se provodeji bez zosohu do pristroje; posiup 
pri hleddni o pripodnem odstronovoni zdvody je uve- 
den V kopitole 10 „Pokyny pro oprovy". 

Mechonicke udrzborske proce, nopr mozdni pohybli- 
vych dilu Q cisteni, nejsou pri udrzbe nutne. 

V pripode potreby dostoveni potenciometru urovne 
spousteni (10) o (15) poslupovot ndsledovne: 

Pristroj ponechot osi 1 hod. v provozu (zokrytovony). 
Potencioinetiy urovne obou konolu A i B nostovit no 
sliad (pioti znocce) Pu sejmuti krytu dostovil nejd'ive 



luro'iiiHK cra()ii.flbiioro iiuiipMareiitiH zi.n)t ycu;iHTe.i]ft 
uiie oKuiieHHoi'o KacKaua, Kurupiaii UHTaercN Henucpcii- 
I'l'ui-miu CTa6HziHJHpuuaiuii.iM iiaupxweHHeM 12 B. B 
uu-iiM KUJiaeKTupa E7 uKJiiu^eiia urunHTeAbHan odHOTKa 
R23, KUTOpaa HarpcBaer repMocTar. KoHAeHcaropu Cl 4, 
Cl 5 iipciiMTCTuyiuT caMouuadyacaeHHxj ycuAsiTeJiM. 

a.7. I1CT0411HK UHTAUHll IAN 29U S3 

I^UllCTpyKTHHIlO H 3AeKTpil4eCKH HCT04HHK nKTailKH 
pajdHT iia aue 4acTH. uuiipMMHTerib it CTadKAHaaTupu. 
CxCMU BUlipHMHTCAM UUIIUJllleHU KAaCCH4eCKHH o6pa- 
JUM — TpalIC*|>UpMaTUp THlia C C BO3H0aCH0CTbK> aepe- 

Kniu«ieHHM aa 12U B hah hb 220 B b aaaHCHMocTH or 
cuuTucrcTuyiuutero HaiipHareiiHM iiHraiuuzeH cerH. B aa- 
•iccrue uMUpHMHTcAH, cuGpaiiiioru iiu cxcmc Hocra, hc- 
iiUJiiiau'uuHiii KpcMiiMCBue anuau. 11a uTupHHHOti ud- 
Murae TpaiicijiupMaTupa ( aa cuuTuccTuyumHHH BunpaMU- 
Ti'jiMMii) iiHexji'CH cJieayiumHe ai,iuu4>>i aan HaiipMacc- 

HUH ^ 

-f B/20 mA — iianj>M>KciiHe iiMTaiiiiN uH<t>iiuuux 

lIHiUlKarUJIUU H iiHuitKaTupitux 

jiaMii Cuuuua TU), 1 1 ) 

18 U t),r> A — iicruaiiHK iiHiaaHM craUiuiHaaropj 

12 B (IAN 758 55) (uuuoaT8, 9) 

+ 10 B. 1.5 A - aaupMHUNiHe uHTaHHM CTadHJuiaa- 
ropa 5 B/1,5 A (IAN 758 5b) 
(auuua Tb, 7 ) 

B KUHCIUH' Ci aUHJlMJUlUpuU HaiipMlKCtlHM UAH 12 B 
II 5 B Huiu/ibauuaHu CTabHJuuHpuaaHtiue Tiiiiuaue iic- 
lO'iiniKH iHiraiiiiH. 3 th cTaOiumjaTupia cuuhmh iiapa- 
M 'I'paMII UlicUIOIHuaiUT Ul.lCOKyXJ CTaOllAbHOCTb iokx 
H HaiijiHWciiHH. CobciBeHiio cxeMa cTaliHAHaaTopa ofijia- 
•llHiaiia IKTUHIIHKUM UIIUpMUlU liaiipHlKeHHH lAN 758 01 
(5 B crab.) ii IAN 758 12 (12 B crab.), k ku 
lupoMy luiuKAHi'ieii jiM4>4>ej>ciii;HaJibHiiiH KaCKaa u c ui.i- 
xoaa aiuai KacKaaa iiHiaeiCM wiaxuuitaM ucub, uUl*a- 
.tiiiiaiHiaH cHriuuiaM TpuiuiiciupuM KUbOl. 

CxL'Mi4 ciabHjmaaTupuu ucMBiuciibi, tbk Haauu., aaiu- 
Mani'iccKiiM iipcaoxpaMHTeJieM, KuTupuH iipH iicpe- 
1 jiyjKc ( iijiJi iipH BUxuae iia CTpuM uiipeaeACHHoti cxc- 
Mi.i cicTHiiKa Kui'opuj aaMi4Kaiiite ii t. ii.) bJioKiipyur 
ui.ixoaiiyki UL’iib lunaiiHM. ycraiiuimu cuurueTCTuyHimeio 
MaKciiMaAbtiuro ypoiiiiH tukj ocymccTuAHercH hutch uhu- 
McrpuM K2. ycTUHouKa 'uiaxuumuu HaiipHWCiiiiM ciabH- 
Aiuaiujia ucyrutcruAMcrcri nuTcimiiuMcrpuM K8. 

y. yKAjAiimi no yxojiy 3 a uphbopom 

y.l. UblUMt UPABH/IA 

Him ubt'ciic'iciiKH npoauMadtrcJiUHiii bcciiepetiuHHUH 
juiioTi.i pi'KuMcuuyoTCH HCiiuAbjuitarii iipiibup B )'Ka- 
ijiiiiuM -luaija.iuiic iCMiit'paTypu il iic iiuaucprarb cru 



for 220 V or 120 V powering, depending on the mains 
volloge Qvoiloble. The rectifiers in bridge connection 
ore silicon diodes. Tops of the secondary winding 
of the tronsfornner (olter the oppropriote reciitieis) 
supply the following voltoges: 

-!-• V/20 mA — Powering voltoge for the digitions 
and indicating ylow-loinps (top 
TIO, Til) 

+ 18 V 0,5 A — Powering voltoge for the sta- 

bilizer of 12 V (IAN 758 55} (top 
T8, 9) 

■•■lOV'I.SA — Powering voltage for the slo- 

bilizer of 5 V 1.5 A (lAN 758 56) 
(top 16, 7) 

For stabilizing the voltoges oi 12 V ond 5 V, ston- 
dord stobilized supply units ore employed. Owing to 
their odvontogeous properties, these slobilizers en- 
sure the best possible porometers, i. e. high current 
ond voltage stobility. Eoch octuol stabilizing circuit 
is formed by o reference supply, i. e. IAN 756 01 
(5 V stabilizer) ond lAN 758 12 (12 V stobilizer), 
to which o discriminating stoge is connected, from 
the output of which the output circuit formed by the 
power tronsistor KU601 is powered. 

The circuit of eoch stabilizer is provided with on 
outomotic cut-out, which, in the cose of on overlood 
(domoge to o circuit of the counter, short circuit, 
etc.), blocks the output of the supply. The oppiopriole 
maximum current level con be adjusted with the po- 
tentiometer R2 ond the maximum output voltage of 
the stobilizer with the potentiometer R8. 

9. INSTRUCTIONS FOR THE MAINTENANCE 

OF THE COUNTER 

9.1 GENERAL 

In order to ensure long-term loultless opeiotion, it is 
recommended to operotc the counter within the sti- 
pulated ombient tempcioturc rungc ond to protect 
it from extreme otmospheric conditions which con 
hove detrimenlol influence on (he service life ol its 
components and ports. 

Operotion under odverse conditions 

Even though the power supply unit of the counter 
hos been designed with the gieolest possible core 
ond provided with perfect stabilization and fitteiing, 
it con hoppen thot sudden chonges in the moms 
voltoge — especiolly in the vicinity of loige electric 
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konai B v poloie prepinace funkce „fA fB '* otocenim 
polenciomelru R3 (sroubavokem) no desce zesilo- 
vace B. Otevreni o zavreni hradia bude indikovot 
doutnovko ^Hrodlo”. 

Po vyjmuti desky zesilovoce B, se podobnym zpuso- 
bem ve funkci mTa" doslovi potenciometrem R3 no 
desce zesilovoce A iiroven spousteni konolu A. 



ItJIIIMIIMia lipCilirAblllilX KJlHHaTHHCCKttX yCJlUUIIH, KOTO- 
pi.ic Moiyr UKa^iJHaTL uujACHCTUHe iia cpuK CAyacou 
AcrajieH h yaAOu. 

Padura a cpeae c noMexaHH: 

llecMOTpa HB TO, 4T0 HCTOkHHK miTaHtur npndopa uij- 
iioAHeH aeckMa TU(aTeAi>iio h odeciiekH'uaeT Haaewiiyx) 
cradMAHaauHK) m «{)iiALTpai;Hiu, 4T0 HMeer Mecro a tom 
cAynae, Korau pejKHe HaMCHCHHa iianpaweHHJi cem, 
ocodcHiio uCAnaH KpyiitiiJX iiOTpedHTeACH, ucodeiitto hh- 
JiyKTiniiiux, uahhkit mitioiiciiiio hu TumiucTb MaMepemiH 
ocudcllllu lipH doAblUHX UAMTeilbllOCTMX MIlTepUBAB 
KJiMiHa. riuiTOMy ucjiecoodpaaiio iiOAKAumiTb npMdop 
K cem u TOM MccTc, KuTopoe AocTaTo>4HO yAaaeiio or 
TaKHx iioTpedHTcAeii H iiHTBTb ero itatipaweHHeM iipy* 
luH (jtaau. 

Bawiiyio poAb Hrpaer HUAH>iHe Meiuanutvix uunpHwe' 
HUH iia jauruTtiOM iipouoae. Ecah 3tm uBiipHAceMHa no- 
HCX OKBJUbaHJT UOSACHCTUHe, TO HeOdxOAHMO UCKAIUHKTb 
iix iipoliMKuoucliHe u uaMepuTeAbuyu ueiib (iiaiipHMep, 
iiyTCM McitoJibaouaiiHH H JOAupyuiifeio Tpatic<j>opMuTOpa 
22i)!22i) B) uy rcM ycrpuiieuHH iicTCAb aaaeMiieuuH ii 
T. a. Baiiay toiu, >rro iipudoj) coaepwuT KuapMeubiii 
I'ciicpaTo]) ])eKOMe)iaycrcM iie uoaiicpiaTb ero caiuiikom 
pcaKiiM McxaHH'ieCKiiM yaapaM. 

2. CObCTBtMHO yXOM 

PcKUMUliaycTCM upon atUtaUTli KOHT|IOAI.HIiIC llpOUCpKlI 
paduna ii|)tidopa c iioMuiiibH> caMoKoHT]K>Aii no iiyiixTy 

0 3.3. u u ocTaAbuiax poKiiMax no iiynary 0.4. lloimi- 
ja'imc aTitx naiuraiiuH CAcayeT iipuHatiuaiiTij c yucioM 
3KcnAya ra4MU CHermixa. 3ru MciiuTanuH ocyu(ecTiiAHH>T' 
Ch Oca uMcuiareAbCTiia u npiidop, iiupaaOK uTuCKanuH 
n ycTpanciiHH HcnciipaunocTen aan u iJiauc lU oVKa' 
aanna no pcMOiiTya. 

PadoTbi no MexanH<ieCKOMy yxoay, kbk uanpUMep, 
cHariKB noauHACtiux HacTcii h micTKa, u iipoizecce yxoaa 
lie iiyaciii.j. B cjiynae MeodxoaUMocTH ycTanoHua iiotciI' 
unoMerpoH ypounx auiiycKa ( lU) u (15) ocyutccruAHCT' 
CM cAt*ayH>i 4 HM odpajoM. llpndop iipurpeuaTb a Teueime 

1 •taca (jaKpiJTMM ). 1 luTcitnuoMerpM ypouHCH oGunx 
KaiiiiAoii A II B yeranouHTb ii cpeaiicc iioAowennc 
(nixmiii mi'tkh). riocae ciihtiih KpuiuKu ycTunoitirn. 
cua'iaaa KBiiaa B u iioAoiKenuo iicpeKAHmaTeAM pewuMa 
puduT ..I A /III “ iiyTcH upautenuH nuTeimuoMoTpa K3 
loriivpTKoii) nu iiAaTe ycHAiiTeAH B. Flpouecc urKpu- 
iianiiH HJUi aauiipaiuiK KAXina coiipguoxiaBcTCN unauKa- 
mien ABMUM »Kaiuh«. 

lloCAC HiailMMailHH llAaTN yClIAHTeAH B 0 ()I 4 HUI 4 M oG' 
paaoM u peiKHHe „Ta ” iipoH'JuoauTbCH ycranoKKa 
ypouiiH jaiiyCKB Kanaaa A iioTeiiMUOMerpoM K3 na 
II AUTO yen A urea a A. 



opplionces, moinly ol inductive chorocter — tron- 
sitorily exert some odverse inlluence on the precision 
ol the meosurement. when the counter operates with 
o long gote inlervol. Thereiore, it is recommended to 
connect the counter to the moins at o ploce sul- 
ficiently distant from heavy electric mochinery, or to 
another phase ol the moins service bronch. 

Interfering voltoges on the protective conductor of 
the mains sometimes ploy on important role. If these 
voltages impair the occurocy of measurement, then 
it is essential to prevent their ingress into the meo- 
suring circuit (e. g. by using on insulation trons- 
former of 220 to 220 V, removing oil eorth loops, 
etc,). As the counter has o built-in crystol-controlled 
oscillator, it is imperative to protect it from mecho* 
nicol shocks. 

9.2 MAINTENANCE 

It is recommended to corry out opcrotionol tests on 
the counter by opplying the sellt-checking according 
to the description given in item 6.3.3, and by corrying 
out the instructions given in item 6.4. The frequency 
of these tests depends on the ocluol use of the 
counici. All these tests ore corried out without ony 
reodjustment ol the counter. The tracing ol delects, 
which may be encountered ofter lengthy operotion, 
ond their remedy ore described in section 10 "IN- 
S1 RUCTIONS FOR REPAIRS". 

The mointenonce ol the counter does not include 
mechonicol work, such os lubricotion ol moving ports, 
cleaning, etc. 

II necessory, reodjustment of the tiiggeiing level po- 
tentiometers (10) and (15) con be corried out os 
follows ; 

Alter leoving the Counter switched on lor opproxi- 
motely 1 hour with oil its covers on, the level control 
potentiometers ol both chonnels A ond B. hove to 
be set to their centre positions (ogoinst the indices). 

Alter removing the oppropriote cover, first the chan- 
nel B has to be adjusted, with the operotion mode 
selector set to "Iai'Ib”, by turning the potentio- 
meter R3 on the boord ol the omplifier B with o 
screwdriver. Opening ond dosing of the gote is in- 
dicoted by the giow-iomp "CATE". 

After removing the printed circuit boord of the ampli- 
fier B from the counter, the mode selector is chonged 
over to "Ta" ond the potentiometer R3 on the boord 
of the amplifier A is odjusted with o screwdriver to 
correct the triggering of the chonnel A. 
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10. POKYNY PRO OPRAVY 

10.1 PftlSTUP DOVNITft PftiSTROJE 

Pred zopo^eti'm proce pristroj odpojit od stie vyloze* 
nim litove snury ze zoitrcky. Horni i spodni kryt je 
mozno odejmout po odiroubovoni prislusnych iroubu 
na kozdem krytu. Presvedcime se, zda jiou losunuty 
jednotky o vizudine konlrolujeme. zdo se neporusilo 
kobeloz a neuvolnii nektery spo]. 

Pri provodeni oprov no odkrytovonem prislroji je nut- 
no dodrzet zdkiodni bezpecnostni predpisy. pridemz 
je nuine dot pozor hlovne no sitove nopeti, privedene 
no si'fovou pfivodku no zadnim ponelu, no sifovy vy- 
pinoc no prednim ponelu a no vetkd stejnosmernd 
nopeti no digitronecK o doutnovkoch. 

1U ? SEZNAM MCRICICH PAISTROJU PRO OPRAVY 

Genciotoi suiusowelio nopeti do kmitoctu 20 MHz 
i vy^iupnini nopeiim ntiniinblne 50 mV (nop/. BM 270 
o BM492). 

Generator obdelnikovebo nopeti 0—10 MHz, sirko 
impulsu minimolne 20 ns o vetsi, klodno a zopornd 
polorito omplitudy minimolne 50 mV,. . (Gdstedne 
vhodny BM 412 o BM 492.) 

Milivoilmetr do 30 MHz, zdkiodni rozsoh 10 mV, 
s moznosti pouziti hrotove sondy nebo pruchozi. 
(Vhodny BM 38d nebo BM 495 o BM 384 nebo BM 
494.) 

Stejnosmerny voltmelr, zdkiodni rozsoh 1 V (do 300 V 
minimdine). presnost ± 3 % (vhodny BM 289 — volt- 
ohmmetr). 

Miliompermetr, rozsoh 0,1 mA — 2 A. (Vhodnb DU 
pristroj nebo AVO II Metro.) 

Osciloskop do 50 MHz (dvoukondlovy) s vysokoohmo- 
vym vsiupem. (Vhodny iyp BM 450 o BP 4501.) 

10.3 SEZNAM DOKUMENTACE NUTNE PRO OPRAVY 

V zdveru lohoto ndvodu jsou scheinolo vsech jedno- 
tek o celkove zopojeni s uvedenim prubehu o nopeti 

V mericich bodech. Kozde schema obsohuje joko ph- 
iohu vykies s rozmistenim soucdslek no listenych des- 
kdch o seznom soucdstek s uddnim typu o toleronce. 

10 4 POSTUP PRI HLEDANI ZAVAD 

10.4.1 Vieobecnb 

Pristioj je ve vyrobnim zdvode podroben prisne kon- 
trole kvolily voucdsii o nostoveni obvodu. Presto se 
viok behem piovolu vlivem iloinuli souddsli Q puso- 



10. yKA3AHHfl no PEMOHTy 

10.1. AOCXyn K BHyTPEHWMM 4ACTHM nPHEOPA 

rieprii iinviiiAUH paduTu iipHdop ujiKjiiu>iMTb OT ceTH ny- 
rcH HbiiiHHiMeiiMu cerenoru wHypa hj iiujerKii. Beux- 
HUIO H lIHXIilUIO KpblJtIKy HOWKU CliMTk nOCJlC UUBHH4H- 
aatiMa cuuTaeTcayuu;iu aiiiiToa Ha KaacjiOH KpuuiKe. 

yGeZlMTbCM B TOM, HTO lIpBUHBbHO aBUBHIiyrM dHUKH H 
BHCLUHHM OCHOTpOH npUKOHTpOBHpOBBTb KadvAbHyxi 
lipOUUJlKy H HCnpaBHUCTb BCeX COeJlHHeHHii. 

II pH ocyu;eCTBZieHHH pCMOHTa OTKpbiToro niHGupa ite- 
oSxoiiiiHO cu6.nK}AaTb ocHodHue iipaBHAa TexiiHKH des- 
oiiacHUCTH, iipiiHcM ucodoe HHHHahHe CAejiyer yjieAiiTb 
ccTCBOMy iiaiipMHccKHiu, KuTupue MujiaeTCH iia ceTcune 
IIIC3JIU ^BiiHeit iiaiieziH, Ha cereuuH BUKAUHarr/ib iia 
iiepeaHnIi iiauenH, h iia BucuKHe luiipMHceimii iiuctu- 
Hiiiiuiu TUKB, CAyacautHe aam miraHHH mi<|)p(>iiux iiii- 
AHKUrUpUti M ABMIl TAeK)U4el U pBJpHAa. 

10.2. IlEPEMEHh H3MbPMTE;il<HLlX IlPhliOPOU ;iJIH 
PEMOHTA 

PeuepaTOp CHiiycoHJiaAbiimu ManpHareHHa HacTUToit JU> 
20 MI'u c iiuxuAHbiH iiaiipMweiiHeM He Moxee 50 mB 
(iiaiipuHep, BM 270 h BM 492). 

reiiepaTop iipHMoyrOAbiiux iiHiiyAbCUB 0—10 MFm, 
amiTCAbHUCrb HMliyAbCOB MmihMBAbHO 20 KCeK K Gu- 
Jlee, llUAUHCMTeabHaH H urpHUaTeAbHaU IIUJIHpHUC'Tb HM- 

iiyALca paaHaxuM iie Hence 50 mB. (UactHHiiu iioii- 
xuAtit iciiepuTup BM 412 H BM 492.) 

MiiJiAHBuAbTMeTp Au 30 Mfu, ociiuHHUH iipeueA 10 mB 
C HUJIlUHlHUCrbkl HCduAb-lUltailHIi UCTpOKUlieHHUI'U myna 
tuiH ii|)uxuAiiuru. (riuAXUANmnii iipndup BM 36G hjih 
BM 495 H UM 384 hjih BM 494.) BujibTMerp no- 
croHuiiuiu TUKa, uciiuiihum iipeAeji 1 B (ao 3lXJ B hh- 
MHHaiihiiu), TusiiucTb ± 3 7q. ( I 1uaxuanu;h h BM 289 
-- ilUALTUMMerp). 

MitAJiHaHiiep, iifieijeA 0,1 mA — 2A (iioAxoAHiMHe npii' 
tiupu DM HAH A VO II Merpa). 

()ci(MAtK.’Kuii jui 50 MPu tally xHuiuijuiMUH ) c iii.i<‘uKo- 
OMI 1 I.IH jixuaiiH ( iiimximHiiiiih thii UM 450 m HI* 4501). 

lo.j IlKPPHKmi ;iOKyMK>ITAUmi jUIll llEOIiXO)Ut- 
Moro pkmoiita 

U iiJKJiMi'K'iuiii »-mti ininpyKiiaii iijiiiiicaeiiu cxcmu 
iii'i'X (jjiiikiiii ti u<>ii;aM I'xcHa c yMa.iaiiiK.‘M ^iiipMU ii 
VpuuiiH HJiipHweHUii u lUHepineabtiMX luaKax. KaWiiaH 
excHa coaepHCHT b xanecTiie iipMAuxoiiHa Ht'prew 
i' paciKiAoateiiiieM ArTaaeii Ha iienaTHiax iiAarax ii iie- 
|M'>ieHb ji.-raAcM c yKauaHiieM Tiiiia h AoiiycKuu. 



10. INSTRUCTIONS FOR REPAIRS 

10.1 GAINING ACCESS TO THE INSIDE OF THE 
COUNTER 

Before storting work, the counier must be discon- 
nected tram the mains by withdrowing the plug of 
the moins cord from tlie socket. The lop ond bottom 
covers con be removed ofter unscrewing the retoin- 
ing screws in eoch cover, ft is necessory to ensure 
thot oil the piug-in units ore seoled properly ond 
thot oil the cables ore undoinoged ond none of the 
solderings is loose. 

When carrying out repoir work on the open counter, 
it is necessary to odheie to the bosic solety meosures 
concerning work with electricol equipment; it is es- 
senliol to ovoid occidental contoct with the moins 
voltoge carried by the connector on the bock of the 
counter and the mains switch on the front panel, 
os well os with the high DC voltoges on tlie digitrons 
ond glow lomps. 

10.2 LIST OF MEASURING INSTRUMENTS REQUIRED 
FOR REPAIRS 

Generator of sinusoidal voltoges; frequency range 
up to 20 MHz; minimum output voltoge 50 mV (c. g. 
BM 270 or BM 492). 

Generotor of rectangular voltoges; frequency ronge 
up to 10 MHz; minimum pulse durotion 20 nsec; 
positive ond negative polorily; omptilude minimum 
50 mVM-p (portiolly suitable; BM 412 and BM 492). 
Millivollmeter up to 30 MHz; bosic ronge 10 mV; 
focility for the use of a prong type or feed-through 
probe (suitoble; BM 386 or BM 495 ond BM 384 or 
BM 494). 

DC vollincicr; basic range 1 V (highest range ol 
ieosl 300 V); occuiocy ± 3 % (suitable: UM 289), 
Milliommeter with 0.1 mA to 2 A ronge (ilie moving- 
-coil meter METRA, type DU or AVO II is oppli- 
coble). 

Oscilloscope up to 50 MHz (double-chunnel type) 
Willi high impedance input (suituble: BM 450 with 
BP 4501). 

10 3 DOCUMENTATION REQUIRED FOR REPAIRS 

The concluding port of this biochui'e is formed by the 
diogroms of all the units ond of tlic total circuitry 
ol ilic counter, in wliich oie given the wavciorms oiui 
voltoges on vorious measuring points. Eoch diogiam 
is occompoined by the ioyout ol the pertoining com- 
ponents on the oppioprioie piinied circuit booid. 
os well os by o list of components in which the 
oppiopriotc types ond their tolerances ore given. 
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bentm klimotickych podminek, pftpodne i jinych vlivii, 
V donem poctu soucosti vyskytne zovodo, jei porusi 
funkci pnstroje. V tokoveto situoci se doporucuje zvo* 
iit moznosti provedeni viostni oprovy podle pnstrojo' 
veho vyboveni zokozniko neba pn'stroj odeslot k opro- 
ve da vyrobniho zovodu. 

IQ. 4. 2 VIostni po»lup 

Pfed hledoni'm zovod je nezbytne nutne seznomil se 
s principem funkce celeho pfi'stroje prastudovonim 
cast! 4. (Princip cinnosti ph'stroje) o cost! 8. (Podrob- 
ny popis zopojeni). 

Somokonlrolou citoce v paloze „Test" Ize provefil 
sprdvnou cinnost vsech obvodu citoce krome vslup- 
nich zesilovocu A a B, Podle povohy zovady se v sou- 
ladu s blokovyin schemotem vymezi oblost, ve kterc 
se zovodo muie wyskytovol. Pred hledonim jokekoliv 
lavody konUolovoi nejdhve nopdjeci nopeti. 

Pro konirotu sledovoneho signolu slouii piubehy o 
urovnc nopeti uvedcne v jednottivych mernych bodech 
no ichemoiech. Pri zovode v cosove zoklodnc citoce 
postupovol lok, ie su oscilugrolem sledujc vyslupni 
signal z kmitoctoveho norntblu 10 MHz o jeho ztvoro- 
vony prubeb no vystupu tvorovoce T (viz ftidici jed- 
notko — kontokt 5), ktery se musi objevit no vstupu 
1. detici dekody, je-li prepinoc iunkce v polohdch 
Test, (a. tA.e. Mon. Sprovnou funkci delicich dekdd 
overit sledovonim vystupu jednotlivych dekdd nebo 
sledovot tyto vystupni signdly primo no konektor f r 
(merne kmilocly) pro jednotlive polohy pfepinoce in- 
lervolu hrodlo (outomoticke nulovdni do polohy „<>»“}. 
Vyse uvedene vystupni signdiy se musi objevit sou- 
cosne no vstupu jednotky KOH (klopne odvody hrod- 
lo) no kontoktu 8. 

Sledovot dole cinnost jednotky KOH v soucinnosti 
s fidici jednotkou. Overit ovldddni klopnych obvodu 
hrodlo ve funkci ..Mon" pfi rucniin vynulovdni o ovId- 
ddni tiocitkem Stort-Stop. Nulovoci impuls sledovot 
no vystupu ridtci jednotky (kontokt 19) o no jednotcc 
KOH (kontokt 22); sprdvnou funkci klopnych obvodu 
sledovot podle funkcni tobulky podle bodu 8.4 o sou- 
cosne podle doutnovky indikoce otevreni hrodlo. 

Overeni sprdvne funkce klopnych obvodu hrodlo 
s outomolickym nulovdnim provddet ve funkci ..Test” 
nebo «f A**, kdy klopne obvody jsou ovidddny im' 
pulsy z delicich dekdd, pfivedenymi no kontokt 8 
jednotky KOH, podle zvolene polohy prepinoce inter- 
volu hrodlo. Sledovot prubeh signolu no kontuktu 14 
jednotky KOH, ddle pok prubeh 1. zpozd'ovociho ob- 
vodu V fidici jednotce no kontoktu 17, 2. zpozd'ovo- 
ciho obvodu no kontoktu 9 o nulovociho impulsu no 
kontoktu 19. Soucosne sledovot funkci obvodu pfeno- 



10.4. OTblCKHBAHHE HEHCnPABHOCTKft 

10.4.1. 06utue apaBUJiH. 

11 pn 6 up iiB jauuae-H;M'UTouHTeAe iioJUsepMtcH cTporoMy 
KuiiTpujiu Ka><ecrait itcTaneii a iiacTpoiiKH acex ueiieii. 
Uce )Kc u ii|x>ucccc 3 KCiiiiyaraiuiH u peayjibTaTe era- 
pciiHH itcTaneii a HUjacHcraHX KJiHHara hah apyrHX 
UAHHHHH otipeaencHiioe koahvcctbo aeraaeA craHo- 
uHTCH iicHcripaaiiuM, >ito npHaoaxT k uuxoay ripH 6 opa 
113 CTpOH. B 9TOH CAy>iae pCKOMCHayCTCa OUeHHTb B03- 
MUACHucrii ocyuiecruneHHii peMuiira cbohnh cHnaMH 
u CUOTUerCTUHM C OCHaiaeHHeM HSMepHTeAbHUMH lipH- 
oopaMH 3 aKa 3 ‘iHKa hah iipH 6 up OTiipaaHTb aam pe- 
HOHTa II a 3ai>UU-H3rUTUUHTeAb. 

10.4.2. PcMOHT, ocyiHcCTaARCMiaa co6cTaeHiibiMa cha.imh. 

llr-pva uii|Jciit'iiciim:M MecruHaaoauieiiHH ii.Minipiiiiioc iii 
HL'u‘)iiu.iiiMu ujiiaKiiMiribOi c iimnmiiiiuM iu.‘iii:TiMi)i rn. in 
[ipiuiupa, itayiiiii HacTb 4 (lli>in<UHii aeiiCTimH nun- 
(iupa) II ‘lacTb 8 (lluipuiinue uiiiicamie cxeHu). 

CaMUKOiU |>u/iL c‘ii‘i'«iiixa u iiunuaremiii viTpuu.* mu/Kiu> 
ucyiML‘cruAHTi, a;ix iipuacpKii npaBiiAUiiuH paiiuria acex 
UciiL-H C'lci'iiiKa aa ucKuu'ieiiiieM aauaitux ycHiikireAeii 
A H B. B aaunt'iMOCTH ut xapaxTupa HCHtiipauHoercrt 
11 cuu raj reran 11 e (iriuKcacMUH oiipe'icAaeTCK u5Aacn>, 

u KuTopuii Muwer iiaxuuHTbCH HeHciipauHUcrb. llepea 

ticKaiiHCH KCHciipauiiuCTH cJicaycT, a iiepuyio oiepeab, 
iipuKuiirpoHiipouaTb HaiipaHceiiHc iiHTaHHa. 

Zl'iH KOHrpOAH iiatSAMAacMuro ciirnana CAyiKar iipnae- 
iit-iini.,c‘ <|iupMM 11 ypuaHH iiaiipH/KCHiiH, yKasaHiiwe u ur- 

J>C '1I,IIU1X ru IK3X CXCM. ripH HeHL'IipaBilUCTH BpJMeKHUlU 

tinuKu e iermiKa, Jiy>iuie ucei'o, ocuHflAui'pa 4 >uH aoiirpo- 
jiiijimiui'b uuxuAiluit ciii'HaA vacroToii jraAOHa 10 MTu 
It eiu c 4 ju|>MiipouaiiiiUH vniHaA iia auxoae Kacaana 
4 >u|iMiii'uHaiiHH T (cm. yiipaaAMuiiiHH €auk — aoii- 
raxT 5 ), KuTopuit noAiKeH iionaHTbCH Ha uxoae 1 -h 
AC' iHTCiiMiUH jicKaubi, ecAH ncpeKAio<iaTeAb poaa pa 6 or Ha- 
XUUHTCH U llUAOtH.'llHMX »I I pOU. <t,( A.t A.^ * Py ‘<H. « . TlpaUHAI,- 
lUH patio ra AeJiiireAbHUX acKaa npoucpaeTCN iiyrcM 
Ha 6 AUAeiiHH BiaxoAHUX CHriiaAOa uracAbHUX aeaaa hah 
JTH Biaxo mue CHl'HaAU MOWHO KOHTpOJlHpoaaTb Hcnu- 
cpcAcTueiiiio Ha riieaae Tn (uDMepHTeAbHue HacroTu) 
a oraenbuux {lOAOwetmax iiepeKAuvarcAa MHrepBaAa 
Kiiio'ia (py'iKy anTOMaTH 4 ecKoro c 6 poca ii'peuecTH 
a iiuAuKVHHe BuuieyKaaaiiiiue Buxuaiiue cht- 

iia/ibi uoAWiibi nuaaaTbCM oaiioHpcMCHiio iia axoAe 
()AuKa KUII (rpHnepu KAuna) Ha KOHTaKiu 8 . 

iia nee iia'iAuaa rb cuuMecvtiyxi paOury dJiuxa KOli ii 
dAUKa yiipaaAcHUH. HpouepHTb npouecc ynpaBACHHH 
TpiincpaMH KAuva a peacMHc »Py4H.« iipn py*4HOH 
cdpuce H iipH ynpaBfleHHH khoukoA Crapr — Ctou. 



10.4 PROCEDURE FOR TRACING DEFECTS 

10.4.1 General 

In order to ensure excellent quolity, the mokers sub- 
mit eoch component of the counter to stringent tests 
ond odjust eoch circuit precisely. However, it con 
hoppen, ofter lengthy operotion, os o result of 
components ogeing, or otmospheric or other externol 
inllucnces. thot o component becomes defective ond 
impairs the correct operation of the counter. In such 
o cose, the user of the counter moy consider corry- 
ing Out the repolr himself, of course if the required 
instrumentotion is ovoiloble, or he moy decide to 
send the counter to the mokers for overhaul. 

10.4.2 Delect trocing 

Before storting to troce o defect it is essential to 
become ocquoinled with the ooerotion of the counter 
by studying section 4 ("PRINCIPLE OF THE COUNTER 
OPERATION**) ond section 8 (**DETAILED DESCRIPT- 
ION OF THE CIRCUITRY") of this brochure, 
lire coircct operotion of oil the circuits, except tho>e 
uf the oinplifiers A ond 0, con be checked by 
c.nnvinq out the scif-chccking proceduie (see item 
0.3.3). Then, occording to the chorocter of the oscer- 
tnined defect ond by following the block schemotic 
diogroin, the orco in which the defect con be 
suspected con be ossessed. Before commencing the 
octuol defect trocing, first of oil the powering vol- 
toges must be checked. 

For signol trocing serve the coptions (wovelorms ond 
voltoges )ot the individuol meosuring points in the 
diogroms. If the defect is in the time base of the 
counter, then the output signol of the 10 MHz oscil- 
loscope ond its shaped woveform on the output 
of the shoper T (see control unit — contact S) hos 
to be followed with on oscilloscope. The signol must 
uppeor on the input of the 1st divider decade, when 
the mode selector is set to **TEST“, "fA*’, *»a 6 “ or 
"MAN'*. Correct operotion of the divider decodes 
hos to be oscertoined by following the outputs of the 
individual decodes, or by following these output 
signols directly on the connector f.4 (stondord fre- 
quencies) in the individuol positions of the gote 
interval selector (outomotic cleoring se( to “<»*). The 
mentioned output signols must oppeor simultone- 
ously on the input of the unit of the flip-flop cir- 
cuits of the gote (on contoct 8). 

The operation of the flip-flop circuits of the gote 
has to be followed in co-operotion with the control 
unit. Correct operotion of the flip-flop circuits of the 
gote hos to be oscertoined in the mode "MAN" ond 
ot monuol cleoring ond control by meons of the push- 
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soveho impul&u no kontoktu 11 fidic) jednotky; pri 
zopnute pometi je obvod buzen z 1. zpozcfovociho 
obvodu, pri vypnute pometi z vystupu delici dekddy 
1 kHz. Sprovne prubehy v uvedenych bodech jsou no 
pn'slusnych schemotech. 

Sledovot oviodoni klopnych obvodu hrodlo a vystup- 
nich signdiu z hrodlo pro jednotlive funkce: 

— „Test" — klopne obvody („Slort‘‘ i ..Stop") jsou 
oviodony tmpulsy odvozenymi z vystupu delicich de- 
kod, podle polohy pfepinocu intervolu hrodlo, prive- 
denymi no konlokt 8. No vystupu hrodlo no kontoktu 
5 musi byt po dobu otevreni hrodlo impulsy normolo- 
veho kmiloctu 10 MHz, privedeneho no vslup kon- 
toktu 7. 

— „Ia " — klopne obvody jsou oviodony stejne joko 
V ptedchozim bode: no vystupu hrodlo no kontoktu 5 
musi byt po dobu otevreni hrodlo impulsy signdiu pri- 
vedeneho do vstupu zesilovoce A, jehoz vystup je 
pripojen no vitup jednotky KOH no kontokt 10. 

- ..Ta" - ..Stoil" i ..Stop" vslup klopnych obvodu 

je ovlodon vyslupnimi impulsy ze zesilovoce A, prive- 
denymi no kontokt 10: no vystupu hrodlo, konlokt 5, 
musi byt impulsy merne jednotky (z delicich dekdd) 
privedeny no kontokt 8 — podle polohy prepinoce 
..Intervol hrodlo — Memo jednotko". 

— ,.n . Ta“ — vystupni impulsy ze zesilovoce A se 
vedou no vstup delicich dekdd, z jejichz vystupu se 
ovlddoji vstupy klopnych obvodu stejne joko ve lunkci 
..Test" o ..Ia ", podle polohy prepinoce v rozsohu nd- 
sobku 1 — 10*: no vystupu hrodlo. konlokt 5, musi byt 
impulsy merneho kmitoctu 10 MHz (pripojeneho no 
kontokt 7). 

— nIa-b " — vstup ..Stort” se oviddd vystupnimi im- 
pulsy ze zesilovoce A (no kontoktu 10), vstup ..Slop" 
se oviddd vyslupnimi impulsy ze zesilovoce B, prive- 
denymi no konlokt 15. No vystup j hrodlo, konlokt 5. 
musi byt impulsy merne jednotky pripojene no kon- 
tokt 8 (stejne joko ve lunkci „Ta '')■ 

— ..Ia ^Ib ” — vystupni impulsy ze zesilovoce B se 
vedou no vstup delicich dekdd, jejichz vystupni im- 
pulsy se podle polohy prepinoce v rozsohu ndsobku 
1—10* privddeji no vstup KOH no kontokt 8 k ovld- 
ddni ..Stort" i ..Stop" vstupu klopnych obvodu. Vy- 
slupnt impulsy ze zesilovoce A se vedou no vstup 
KOH kontoktu 10 o musi byt pri otevreni hrodlo no 
vystupu no kontoktu 5. 

— MAN — ovidddni klopnych obvodu se provddi luc- 
ne tlocitkem ..Stort" — ..Stop"; v dobe otevreni hrod- 
lo musi byt no jeho vystupu — kontokt 5 — impulsy 
I vystupu zesilovoce A. 



ll.'iiiyjiLC cG|)ocu iiaGjiiuuiiTL iia uuxouc ynpaiwiHioii^eru 
ii;ioKj (KoirraKT 19) ii ita (uiOKe KOI I (Kuii raKT 22). 
iipjiiHjiLtiyiu paDory ipHrrcpuu KoMTpUJiHpuuaTb a cu- 
iHuerL'iuiiH c TaGriHuoH ({pyiiKmiH no iiyMKry 8.4. m 
u iiu aumiic rjicuu^eio paapaiia, kutojiah 

L'lyw.ir una iiimiiKauHH urKpuiTDro coctohiihh Kiiiuva. 

npuiiupxa iipauiiJiLiiuii paduTia Tpiirrcpuu xjiioaa c auTu- 
ctSpucuM uoriMdia ucyutccTujiHTbCH a pewM- 
Me slljjua.u luiH Kuiiia rpiirrepu ynpaBJiMiercH uuxuii- 
11 uMH MMiiyJibcaMH iic Ji HTe.nbHux iienaA, iioAaoaMMiaMH 
II j KuiiraKr 8 tSaoKa KOI I a uauHCMMocTii OT iiuAowe- 
iiiiH iiepeKJuoMarena miTe]HtaJiu Kiixma. HadaxiAaTb ua 
ij>u|iM:Jii c:imajia iia KuiiTaKTc 14 Gjiok« KOll, aaaee ua 
ij> ipMuii cm liana l-ii cxcmu JuiiepWKH u fiauKe yiipaii- 
;ieiimi KunTaKia 17, 2-ti cxcMia 'jaaepwKH — kuhtakt 9 
11 iiMiiyjii,i.'j cupoca — KuiiTAKT 19. OaHoapeMciiiio iipu- 
K(iiir|X)ji»ipmiarL patioTy cxcmi.i iiMiiyJibca iiepeiiuca iiu 
KiiMTaKve 1 1 yiijtaujiHHiuieiu OjioKa: npu aKJiHiHeiiiioii 

iiiiMHTii cxcMu iioitoyiKaaeTCH or iiepuoii cxchu jauepxr- 
Kii, ii|m iii.iKaio4eiiiioit iiaHHi'H ~ c uuxoua acriHTczib- 
non aeKaai .1 1 kI'k. Ilpaainibm,ie CMi'i<aai.i ii yKauaii- 
II .IX To'iKax iiam.i iia cuonieicuy m)I 1 (hx cxenax. 

I Ijt.iKoii r|)umij)oiiai b npuueec ynpainicmiM Tjnincjani 

u'lit.na 11 cHiiiaaou Kaiu>ia npu uraeiiLiiux 

Ijc'itcii Max jiaiioi’i.i: 

Mllpou.u -- ipnncpu (>jCTapr« m »CTOii<i) yiipau- 
iiHiorcH iiMiiyabcaHii, UNpaGoTaHHUHM iia ociiuuaHMH 
cniijjioii iia in,ixoaax acAHTeabiibix aeKaa a aauMCH- 
MiK'iii or iioauHremiH iie|K‘K/iH)>raTeAei1 iiHTcpiiaaou 
KJiiona. 3ni citi'iiaribi tmaaiorcH na KuitraKT 8. lla Iju- 
xo:ic KJimna -- iia KoniaKTe 5 — a Tcuemie upeMeiiii 
oiKpi.n'iiH KJixp'ia aojDKiiui Gu’i'b iiMiiyAbcia aranoiiiioH 
‘i.iLion.i 10 Ml'u, iioaauaeMiJc iia uxoa KoHraKra 7. 

- ..f\ ' — I'lnujepi.i yiipaariKioTCH tak we, kuk ii 

II M|)ejmie iCTiiyximcM cayiae; ira uuxuae KJixisa — lui 
KoniaKi'o r> II icneiiiic iipcMeHH iX’KpbiTMH Kaxina 
,ioa/Kiii.i Gi.ii'b iiMiiyabcu CHriiaaa, iiuaauaitMoro nu 
Hxoj yt'iuiii rciiK A, iii.ixoa KUTOporo noaKaH>kJtt ko 
iixoay Gjiona KOH — KoiiraKT 10. 

- .. I'\ ’ -■ iiCrapro h xCTOimt — uxoa xpHi'iepou 

) npaiiJiiieiCH unxouhmmh iiHriyai.caHM ycuaHTeJiK A, 
no iiioaiiMi.iMii iia KoirraKT 10. lla ubixuae Kaiona — 
KoiiraKi’ 5 — aoiiwui .1 Giarb nMiiyxbcbi irjMepMTcab- 
iioio OaoKa (c aeaHTexbiiux aeKaa), nuaa’aacHue iia 
KiiiiuKi 8 u jauiiciiMocTii or noaoweiiMM iiepeKaxma- 
le.ni »l lniV|iiiaji Knioka — eanmma MaHepeiiiin «. 

— ..m.'I'a " ■ bijxoanue HHiiyabcu ycHiiHreaH A no- 
.i.iiiMCH HJ uxoa aeanTeiiLMi.ix acKaa, c uuxuaa koio- 
|iMx I'miMjuToi cmnaa ana yiipauaeiiUK TpmiepaMH 

I IK we. KilK M U peWllMC paOOTIU xllpOB.K H ..fx'' 

i.iiiKiiMonii or iioaoMreiiHH iiepeKaamareAH a aiia- 
■le Ko*i|n|mitiiciiia KpaniocrM I — 10*; ua Ubixoac 



'button “START — STOP", The clearing pulse has 
to be followed on the output of the control unit 
(contact 19} ond on the unit ol the Ilip-llop circuits 
(contact 22): correct operation ol the flip-flop circuits 
con be followed according to the Toble in item 8.4, 
by simuttoneously observing the glow-lamp which in- 
dicolcs the gate opening. 

The correct operation of the flip-flop circuits of the 
gote, with outomotic cleorinq, hos to be oscerloined 
in the mode “TEST" or “Ia ", when the flip-flap 
circuits ore controlled by the output signols of the 
divider decodes, opplied to contoct 8 of the unit 
of the (lip flop circuits of the gote, according to the 
set position of the gote intervol selector. The signal 
waveform has to be followed on contoct 14 of the 
unit of the flip-flop circuits ol the gale ond further 
that in the first deloying circuit of the control unit 
on contact 17, that in the second deloying circuit 
on contact 9, os well os the shape of the cleoring 
pulse on contact 19. Simuttoneously, the operotion 
of the circuit of the uonster pulse on contact 11 of 
the control unit has to be followed; with the display 
stoioge switched on, the circuit is driven by the 
output of the first divider decode of I kHz. The 
correct waveforms ore in the oppropriote diagrams. 
Further, it is necessary to loHow how the flip-flop 
circuits of the gate ond the output signals of the 
gate ore controlled for the individuol modes of ope- 
rotion : 

— "TEST" — The flip-flap circuits ("START" ond 
"STOP") ore controlled by pulses derived from the 
outputs of the divider decodes (according to the 
setting of the gote inicivol selector) applied to 
contact 8. When the goto is open, the pulses of 
the standard frequency ol 10 MHz applied to 
contoct 7 must be on tlie output ol the gate (on 
contact 5). 

— "fa " — The flip-flop circuits ore controlled in 
the some manner os in the previous mode ol 
operotion; when the gote is open, pulses of the 
signal opplied to the input ol the omplitier A, 
the output of which is connected to the input 
of the unit of the flip-flop ciicuils of the gote 
(contact 10), must be on the output of the gote 
(contact 5). 

— "Ta “ — The inputs "START" and "STOP" of the 
Ilip-llop circuits is controlled *by the output pulses 
of the amplifier A opplied to the conioct 10: on 
the gate output (contoct 5) must be the pulses 
of the selected meosuring unit (derived fiom the 
divider decades )opplied to contoct 8, denending 
on the setting of the selector "GATE INTERVAL — 
MEASURING UNIT". 
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Sprovnou funkci pocitocich dekod Ize sledowot jednok 
primo osciloskopem no vystupech jednotlivych dckod 
nebo neprimo no Indikoci, o to tokto: 

— pfepmoc funkce preonout do polohy tA-B.signol 
privest pouze do vstupu konolu A, tokze hrodio 
bude stole olevrene, prepinocem ..Pomei" vypnoul 
pomef, prepinocem ..Intervol hrodio — Memo 
jednotko" volit postupne mernou jednotku od nej- 
delsi k nejkrotsi tok, oby bylo moino sledovot po- 
stupne no ihdikoci jednotlivych dekod postupne 
norustoni vystedku po jednom impulsu. Pri hledo- 
ni lovody ve viostni jednotce Ize postupovot po- 
moci (unkcni tobulky o schemotu podle bodu 8.2. 

Vyse uvedenym postupem ize vymezit zovodu o sto- 
novit, o kterou jednotku nebo obvod jde. V ph'pode. 
ie bude zovodo v rtektere vymenne jednotce, je moi- 
no ji jednoduse nohrodit rezervni (predem objedno* 
nou) o vodnou jednotku odesiot k oprove. V ph'pode 
zovody V obvodu, ktery Ize vymenit pouze po demon- 
toil, doporucuje se odesiot cely pfistroj k oprove do 
vyrobniho zovodu no odresu: 

TESLA BRNO. n. p„ 612 45 Brno 12. Purkyhovo 99. 

Adreso servisu mencich pristroju: 

TESLA BRNO. n. p., servis meridch pristroju, 

612 45 D r n o 12, Mercovo 6o 

10.4.3 Pokyny pro demonidi 

Vsechny oviddoci prvky no pfednim ponelu vcetne 
llocitkovych souprov Ize demontovot po sejmuti stilku, 
odsroubovoni upevhovocich sroubu o odietovoni pri- 
vodu 2 kobelovych forem. Podobne po sejmuti stitku 
no zodnim ponelu Ize provest demontdz zdroje o sto- 
bilizdtoru. 

Pri pripodne vymene integrovonych obvodu se dopo- 
rucuje pouzit pojecku s odsovonim. Zosodne se 
nedoporucuje pouiivoi pistolovou pojecku, obzvldsic 
s neuzemnenym hroleivi. 

10.4.4 Hodnoty nopeli o jejich prubihy 

Hodnoty nopeti o jejich piubehy jsou uvedeny ve 
schemotech vsech jednotek krome jednotky siroko- 
posmoveho zesilovoce 1AK 058 35 o kmitoctoveho nor- 
molu IAN 280 42. 



Kili04a, KOHTaKT 5, AOJDKilU HMCTl, MCCTO HMnyJlbCU 
lU MPu tiiujiauaeMue hs KuiiraKT 7). - 

~ ..Ia— II ’ “ uxoa sCTapTv ynpauJiKCTCfl ulixoahmmm 
iiMiiyribcaMii yciiAiiTeriH A (iia KoaraKTe 10), uxoa 
bCtoii« yiipauAHUTCN uiuxuaiiumh iiMiiyjjbcaMH yciraH- 
tcjih B, iiujiuuAHMuMU iia KuMTaKT 15. I la aivxoue 
KAtOMa, KOHTaKT 5, AOJiMCHU fiuTb HMllyJlbCy CAllHHUia 
1I.1MCPCHHH, iioaauaeMLie h 3 KoiiraKT 8 rax kak h 
u pearifMe „Ta "). 

— ..fAf'fb"— uuxofiiiue HMuy/ii.ci .1 yciiJiHTtiAfl B noaa- 
uTcn Iia BxoA AeAiiTonKiii.ix ACKaa, UMxoAiiue HMiiyni.- 
cu KOTopux u aaimcHMOCTH ot iiOAoiKemin nepcKriK)- 
HatCAH U UHaiia.'tOUe KUaijlljiKUMCJlTOU Kp.1T110CTH 1 — lU^ 
iioaauTcu iia uxoa KOI I, KoiiTaKT 8, aak yiinaujieHHH 
»CTapT» H »CTon« axoAOU rpurrepou. Buxuaiiue hm- 
nyxbcia ycHAKTeriH A nocryiiaioT iia dxoa KOI I, koh- 

T,1KT10, II lipil OTKpUTOH KXIU^e OliH AOJlKtUU lipHXO- 
UKTb tia uuxou, KuiiraKT 5. 

— »Py4H.« — ynpauncHHC Tpurrepda ocymecTunxeTca 

u pymiyw KiioiiKaMH »CTapT< h »Ctoh(i; do upeMH 
urKpuTHK KAiuHa Iia cro uuxoue — KOHTaKT 5 — 

auriwHu iiHeTb mccto HMiiyjibcu c suxoaa ycHAHTc- 
riN A. 

ripauHAbMyto paGoTy cmcthlix acKaa mowho KOHTporiH- 
puuaTb HcnucpeacTueiiHo ocuHAnocKoiiUH iia ouxoAax 
uraeribHux ucKau iiau itinipHMo c iiuMuuibin itiuiHKii- 
UHH, HTo ocyuzecTaxHcTCK cxeayuuiHM o6paaoM; 

— nepcKxxmaTeKb jKiKiiMa pa6oTu iicpuKJiiOHHTh u no- 
xoacciiiie Ia~u . chthaa iiuaaTb tualko iia uxua 
Kaiiaxa A. u peayvibTaTe *iero kxk >4 6yaeT iiocTo- 
Hiiito uTKpbiT, iiepeKJitoHaTeaeM xriaMKTbx a iionu- 
MieilHH I*0« UUKAVHUTb IiaMNTb, tlCpCKJIIOHaTCJlrH 
»lIi<Tep'uan Kxiusa — eaiiHimu H3ML'peiiHH« noone- 
peaiiu ycTaiiaiijiHuaTb caHiiHuy H3Mcpt*HMN, iiaHii- 
liaa c caMuii Gujibuioii h iiepexouK k caMuit ManuA 

TaK, 4ToCm MUKiliO GlilJIU UUU'lL'pvAllO C UUMOUIblU 

HiluHKaTopou oTaejibiiux Aexaa caeAHTb aa nocre- 
hlMihum HapacraiiiieM peayabTaTuu c uiaroM 1 km- 
iiyribC. ripH HCKaiiiiM HeMCnpaiiiiuCTH i> co6<'Tiiviitiu 
tinoKc HUXKiio iiuxtauitaTbCM TaGriHKoii ijiyHKKiiH ii 
CxcMuii iiu iiyiiKTy 8.2. 

IlpH uhirioxHeiiiiH auiucomicaHHoru iiopaAKa pa5or 
Muautu oupciiCAiiTb MccTuii.ixoac.’iemie itcHcnpauHocTii n 
yCTaituuiiTb, KaKuit G.'iok ii;m KaxaK cxcMa iieHCiip.'iii- 
iiia. B TUH cxy>tae, ecjiit iiciiCiipaueH KaKoii-iiHGyah na 
cml’iiiiux Gxukuu, iix MUKdiu iipocTu aaMciiHTi. puaepii- 
liuMii (npeauapHTeribiio .laKaaaHHUMH) h Duuieauiiiri 
H3 CTpoH 6 jioh oTiipauiiTb lia pcMOHT. B exynae He- 
IICIIpa'uHUCTII CXCMbl, KOTOpyu MOIKHO 3aMCHHTb TOXbKU 
npuueAeHiieN AeMuiiTaxia pcKOHeirAyoTCH ornpaaiiTb 
ucib iipiiGup iia jteMuiiT iia 3a’uoA'ii.'iroTUDUT(;xb iiu 
aA|>L<cy; 



— "n . Ta “ — The output pulses of the amplifier A 
ore opplied to the input of the divider decodes, 
by the output of which ore controlled the inputs 
of the flip-flop circuits in the sor.'.e monner os in 
the modes “TEST" and “f^", according to the 
setting of the 'elector within the ronge of multi- 
ples 1 lo 10*; on the output of the gote (con- 
ioct 5) must be the pulses of the stondord 
frequency of 10 MHz (applied to contact 7), 

— “tA-B" — The input “START" is controlled by the 
output pulses of the omplifier A (contact 10); 
the input “STOP" is controlled by the output 
pulses of the omplifier B opplied to contoct 15. 
On the goto output (contact 5), the pulses of 
the measuring unit must be connected to con- 
loct 8 (os in the mode “Ta *). 

— “fA/fg" — The output pulses of the omplifier B 
ore applied to the input of the divider decades, 
the output pulses of which, occording to the set- 
ting of the selector within the ronge of multiples 
1 to 10*. ore applied to the input of :he unit 
of the flip-flop circuits of the gote (contoct 8) in 
order lo control the "START" and "STOP" inputs 
of the flip-flop circuit. The output pulses of the 
ompliriur A ore opplied lo the input of the flip- 
-flop circuits of the gote (contoct 10} ond must 
be on contoct 5 when the gate is open. 

— "MAN" — The flip-flop circuits ore controlled 
monuolly by meons of the push-button "START — 
STOP"; when the gote is open, the output pulses 
of the omplifier A must be on the gote output 
(contoct 5). 

Correct operotion of the counter decodes con be 
oscertolnej directly with the old of on oscilloscope 
connected lo the outputs of the individuol decodes, 
or indirectly to the disploy, os follows: 

-- The mode selector is switched to “Ia.b". The 
signal is opplied only to the input of channel A, 
consequently the gate is permonenily open. Wiih 
the Switch “SjORAGE" (storoge switched off), 
oil the meosunng units ore set successively fiom 
t.he longest to the shortest by meons of the se- 
lector “GATE INTERVAL — MEASURING UNIT", 
in order to fallow the indication of the individual 
decodes, i. e. the groduoi increose of the results, 
one-by-one count. The Toble of decode operotion 
ond the diogrom in item 8.2 focifitote defect tree- 
ing in Uie unit irse'f. 

Cy ,'ollowing the nbove described procedure it is pos- 
sible to troce Q delect ond tu oscertoin which unit 
is affected. II the defect is in nne of the plug-in 
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10.4.S Hednoty napifovych bodui lirokopatmovaho 
i«silova4e lAK 050 35 



Trimrem R3 nostovit nopeti U15 = 6,5 V. 



Nopefavy bod 


Nopeti ve V 


U1 


12 


U2 


2.6 


U3 


1,3 


U4 


0 


U5 


1.7 


U6 


1.15 


U7 


10,5 


U8 


8,2 


U9 


11.5 


uto 


1.35 


U11 


4.6 


U12 


11,6 


U13 


7,4 


U14 


0,66 



Poienciometr 10 (15) nostovit do krojni polohy ve 
smeru +. 

Kontrolovoi nopeti. 



Napefavy bod 


Nopeti ve V 


U15 


1,25 


U16 


5,1 


U17 


11.5 


U18 


5,7 


U19 


5.1 



Potenciometr 10 (IS) nostovit do krojni polohy ve 
smiru — . 



Kontrolovoi nopeti. 



Nopefovy bod 


Nopeti ve V 


U15 


8,2 


U16 


7.4 


U17 


7.6 


U16 


5,3 


U19 


12 



Tccfla BpHo, K. n, — 612 45 Epwo 12 “ 
nypKHHeea 99 

Aapec MacrepCKQH TexHHMCCKoro o6cayxHBaHHa 
M3HcpHrt!AbHi«ia npK6opoa: 

TECJIA EpHO, H. n. — MacrepcKax TexHM>iecKoro 
o6c.ny)KHBaHMH, 612 45 — EpHO 12, Mepitoaa 6a. 

10.4.3. yaaaaHHa no acMOMraacy 

Bee eneHCHTu yiipasAeMHa iia nepeaKcit natieuH. OKnu- 

saa KHOIIOSHHK, MOWHO ACMOilTHpoBaTb nOCAC CHATHa 
uiHTKa nyreM oc/iafiaeHHfl KpenexHbix bhhtob h pac> 
iiaAvH BbiBOAOB Ka6eAbHbix McryTOB. AKaaorHaHo noc/ie 
chhtmm U4MTKB HB aaiiKeA iiaKCAU MO«Ho ocyiMecfaHTb 

iteHOHTa« HCTO'THHxa iiHTaHHx H CTa6KAHaaTopoa. 

npH aaMetie HUTerpaabHbix cxcm pcKOMCHAyerca iioAb- 
3oaaTbCii riaKAbHHKOM c orcacuBaHHex npHiioa. lIpHu- 
UHiiMaAbtio He pexoMCKayerca HcnoAbaoBaTb nHCTOAer- 
HUH naMJiKMX, ucudeiiHu c nejaaeMACHHUM HaxuHeaiiH- 
KOM. 

10.4. 4. 3ua>ieHKe iianpaWeiiHH m hx ^pHu 

OiiaietiHK »unpx>KeHHM h hx 4*<^pMu noKaaauu na cxe- 
Max ucex 6 auxob xpoMe 6AOxa uiupoxoiiOAOCKoro yCH- 
AMTeAH lAK 056 35 h SraAona hbctutu 7 AN 260 42. 

10.4.5. BiiaieKiia HanpBBccMHft a TOHitax lUHpoKoooaocuoro 
ycMxHTejia 1 AK 056 35 

I lacTpoeaiuiKOM R3 ycraHubHTb Haiipaa(.?iiHe U15 = b,5 B 



'luaKa HJMepcHHB 
HaiipawetiHM 


1 laiipKweHHe 

B 


U1 


12 


U2 


2.6 


U3 


1.3 


U4 


0 


U5 


1.7 


U6 


1. 15 


U7 


10.5 


U8 


8,2 


U9 


11.5 


UIO 


1.35 


un 


4.6 


U12 


n.8 


UI3 


7.4 


U14 


0.68 



units, then it is easy to replace the unit concerned 
by o spore one (which hos been ordered in odvonre) 
the detective unit con be sent to the mokeis ior 
repojr. If the delect is in such a circuit which con be 
eichonged or repoired only olter the whole counter 
hos been dismonlled, it will be unovoidoble to send 
the counter to the makers, to the address: 

Tesla BRNO, Not. Corp., Purkynovo 99, 

612 45 Brno 12, C55R. 

The address of the service department for electronic 
measuring instruments is os fallows. 

TESLA BRNO, Not. Corp.. Mercovo 6o, 

612 45 Brno 12. CS5R. 

10.4.3 Instructions for dismantling 

All the control elements mounted on the front ponel, 
including the push>buttoit assemblies, con be re- 
moved alter toking all the front plate, unscrewing 
the oppropriote retaining screws and unsoldering the 
wiling concerned. Similorly. after taking off the bock 
plate, the power supply and the stabilizers con be 
dismantled. 

For the exchonge ot on integrated circuit, it is 
essential to employ a special saldering iron (fitted 
with exhauster): o soldering gun must not be used 
under any circumstances at oil, especially if its tip 
is not earthed. 

10.4.4 Votloges ond their waveforms 

The voltages ond their waveforms ore shown in the 
diagrams of all the units, except for the units of the 
wideband amplifier 1AK 056 35 and the frequency 
standard IAN 260 42 (see below). 

10.4.5 Voltages on the measuring points of the wideband 
amplifier lAK 058 35 

The voltage U15 has to be set to 6.5 V with the 
trimmer R3. 



Voltage paint 


Voltage in terms of V 


U1 


12 


U2 


2.6 


U3 


1.3 


U4 


0 


U5 


1,7 


U6 


‘ 1,15 


U7 


■ 10.5 


US 


8.2 


U9 


11.5 


UIO 


1.35 


un 


4.6 


U12 


11.8 


U13 


7.4 


U14 


0.68 
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« 



Zkontrolovot nopeti w obvodu invertoru. 



Nopetovy bod 


Nopeti ve V 


U20 


5.5 


U21 


4.7 


U22 


5 



Prepinocem H (16) pfepmot nobeinou ij) 
a sestupnou ( \ ). 



Nopetovy bod 


Nobeino (V) 


Sestupno (V) 


U23 


6.2 


6.2 


U24 


0 


12 


U25 


12 


0 


U26 


12 


5.3 


U27 


5.5 


12 



Zkontrolovot nopeti monastobilniho klopneho obvodu. 



Nopefovy bod 


Nopeti ve V 


U28 


4.8 


U29 


12 


U30 


0.52 


U31 


0,34 


U32 


0.52 


U33 


5 



10.4.6 Hodnoty napifovych bodO kmito£toveho normalu 
IAN 250 42 



Nopefovy 

bod 


Slejnosmerne 
nopiti (V) 


Stridovo nopeti 


U1 


0.63 


30 mV 


U2 


1.05 


70 mV 


U3 


4.3 


0.7 V 


U4 


0.9 


0.15 V 


U5 


0.5 


. 0.3 V 


U6 


3.3 




U7 


— 


1.2 V 


U8 


6.3 , 


t,? V noprozdno 



Sirtdovo nopeti i# abjevi oi po roikmitoni oicilotoru. 



noTcHUHOHerp 10 (15) ycraHOOHTb b KpaiiHee no^o- 
weiiHe B HaiipaBJicHHH +. 



TohKB KSMCpeHKJl 


llBnpNweiiHe 


KailpHIKeiiHH 


B B 


U15 


1.25 


U16 


5.1 


(J17 


11.5 


U18 


5.7 


U19 


5,1 


noTeHisHOHerp 10 (15) ycraiioitKTb 'b xpatiiiee no.nO' 


BtcHHe B HanpaB.neHMK — . 




To<1KB MSM^pCHMa 


llanpnweHHe 


MaypH)KbHllH 


B B 


U15 


8.2 


Ulh 


7.4 


U17 


7,b 


uia 


5.3 


uiy 


12 


[louKOHrpoaHpouaTb iiaiipHiKeiiHe 


B CXeHi MHHepTOpa' 


To«IKa MJHepcHHH 


ilaiipRNreiiiie 


HanpHart-miR 


bB 


U2U 


5.5 


U21 


4,7 


U22 


5 



IlepcKiiiomiTe.ieM 1 1 (16) nepcKnioHHTb nepenHHii y 

II jaaimii i(ipoHTu. 



TuHKa lUMepcHHfl 


Ilepe'XHKii 4>pOHT 
IB) 


3a an H A ifipuHT 
(B) 






6.2 






12 






0 


U2b 




5.3 


U27 




12 



npoKOHTpujiKpobaTb KAnpuMccHHe rpKTrepHoH CXeMU 
C OJIHHH ycroii<<KBIilH COCTOAMHeM: 



Tu'XKa KiHepeiiita 
liaiipMWVHHIl 


HaiipiUKeiiKe 

bB 


U28 


4.8 


U29 


12 ' 


U30 


0.52 


U31 


0.34 


U32 


0.52 


UU3 


5 



The potentiometer 10 (IS) hos to be set to its eytreme 
position in the + direction. 



The voltoges to be checked ore: 



Voltage point 


Voltage in terms of V 


U15 


1,25 


U16 


5.1 


U17 


11,5 


U18 


5.7 


U19 


5,1 



The potentiometer 10 (15) hos to be set to its extreme 
pos'tion in the — direction; 



The voltoges to be checked ore; 



Voltage point 


Voltage in terms of V 


U15 


8.2 


UI6 


7,4 


U17 


7.6 


U18 


5.3 


UI9 


12 



The voltoges to be checked in the inverter circuit 
ore; 



Voltoge point 


Voltoge in terms of V 


U2Q 


5.5 


U21 


4.7 


U22 


5 



With the switch 11 (16) the rising edge ( y ) or the 
troiling one (^ ) hos to be selected. 



Voltage point 


Rising edge (V) 


Troiling edge (V) 




6,2 


. 6.2 




0 


12 




12 


0 




12 


5,3 




5.5 


' 12 



The voltoges to be checked in the monostoble flip- 
-flop circuit ore: 



Voltoge point 


Voltoge in terms of V 


U28 


4.8 


U39 


12 


U30 


0.52 


U31 


0.34 


U32 


0.52 


U33 


5 
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Nopefovy bod 


Nopeti ve V 


U9 


5.0 


U10 


4.5 


Ull 


0,66 


U12 


0.035 


U13 


0,065 


U14 


0,025 


U15 


5.5 


U16 


2.55 


U17 


6,0- 7.0 


U2-4 


4.1 


U2-3 


12 ± 2 % 



11. POKYNV PRO DOPRAVU A SKLADOVANI 

Zobalene priitroje sc mohou sklodovot a doprovovot 

V rozmezi leploty —25 ®C ai +55 ®C pfi relotivni vlh- 
koiti do 95 Nezobolene pfiitroje v prostredi s tep> 
lotou od +5 ®C do 40 ®C pri relotivni vlhkosli do 
80 %. 

V obou pripodech )e viok nutno ^klodovone prislroje 
chronit proti povetrnostnim vlivum ve vhodnycH* pro* 
sloroch prostych prochu o vyporu i chemikolii. No 
irovnone pristroje nesmi byl uklodon iodny dolii mo* 
tcriol. Dodovoleli mo byl umozneno no jeho zddost 
pfeivedcit se o vhodnosti sklodovocicb prostoru. 

12. ODAJE O ZARUCE 

No iprovnou iunkci svych vyrobku poskytujo n. p. 
TESLA BRNO zoruku v deice itonovene pro tuzcmske 
xdkozniky hoipoddrikym zdkonikem c. 109 1964 Sb. 
ve zneni c. 37 1971 Sb. (§§ 198. 135). 

U citoce se zdruko nevzlohuje no poikozeni vznikle 
pretiienim vilupnich obvodu vyitim nopeiim, nez jok 
l« udono 



U).4.G. 3iia<ieiiHii Hanp«»eiiMii b TOHMax arajioiia >ticTOTu 
IAN 2H0 42 



ToHxa HaMepeuHH 


llanpaiKcitHj riocT. 


HanpR)KeHHe iiepeH. 


HaiipHateHHH 


TOKa (B) 


TOKa (B) 


U1 


0,63 


3U mB 


U2 


1,05 


70 mB 


U3 


4,3 


0.7 B 


U4 


0,9 


0,15 B 


U5 


0.5 


0,3 B 


U6 


3,3 


_ 


U7 


— 


1,2 B 


U6 


6.3 


1.2 B X. X. 


riepcHeHiiue 


HanpHIKCHHC UUMbAHCTCA TOAbKO Jipit 


HaAMMHM caHUboy6yM(AeiiHH a’uToreHepaTopa. 




ToHKa 


H-JMCpertHH 


llaiipHwcHHe 




llail|>M>KeHHH 


bB 






U9 


5.0 






UK) 


4.5 






Ull 


O.bb 






U12 


0,035 






U13 


U.0b5 






U14 


0,025 






U15 


5.5 






Ulb 


2,55 






U17 


6,0- 7,0 






U2-4 


4,1 






U2 - 3 


12 1 2"/u 



11, yKA3AHMHno XPAHEHHlO H TPAHCnOPTM ?OBKE 

y iiaKouaHtiue iipiitSopbi mumoio xpaiiHTb k TpariciiopTH* 
puuarL iipH Tt^Miifparypi: b jiHanaaoHc —25° iiu 

+ 55"C iipH urHucHTt^.nbH()H ii.na>t(HocTH HOJuyxa ao 
y>%, I k‘yi)aKuiiaiiiii,ic iipHGopia u cpeue t TCMiiepaTy 
|x.m or +5° ■■■> 40 “C It uTKixHTezibtiOH BaawHocrti 
iio.iiiyxa uo Hu %. 

U uuuHx cAy>ia<ix tieu jxuiiimu xpaiiiiMue iipwoopu aa* 
m iiuaib or lio-j'U'iicruKK k ntmaTHHecKHX yciiObHii iiy- 
rcM 11 X ycrattuuKH u iioaxuaHUUHx iioMtriiieiiHHX (3ea 
0 .i;iH H XtlHICZtXKHX nCliapVKHH. Ila XpaHMHUe llpH' 
(idpLi iiti cicuyer k lacra HMKaKoru jtpyroro KaTe|)iiajia. 
IlKiabLUHKy Aunwiia diarb o5eciH.“rtrHa uoaMU)Kii(X.-Tb iiu 
>Ke/iamu) yGauHTbcn u tom, 4To CKAaacxiie noMcmcKKR 

LOOTUOrCTUyiOT, HX Tpe6ouaiiHHM. 

12. yCJlOBMa rAPAHTMH 

llai|. lip. TLCaA Upitu idpdHTHpyor iipauiuikiiyR) pa- 
liury c'uuiix H.iacjiiiH ii rapaimiiiiioro cpuKa 

a ah aaKaasiiKoii crpaii-SJiciiuu C3B ii mm oaaMMi, ycia* 
IIUlUll'IIIIUI O UPUIHMH yL'JIUUHHMIl C3B 19bB i\ 
2H 'ilJ) iioiitre iioapoGii jc aaHHi.ie u iipouujDKK- 
K' U.HIII 111 1 JiiinirHiiHuiu c'puKa yKaaaiiM u laparllMii- 

lluM .i.vIBC. 



10.4.6 Voltages on the meosuring points of the frequency 
standard IAN 280 42 



Voltage point 


DC voltage (V) 


AC voltage 


Ul 


0,63 


30 mV 


U2 


1,05 


70 mV 


U3 


4.3 


0.7 V 


U4 


0,9 


0.15V 


U5 


0.5 


0.3 V 


U6 


3.3 


— 


U7 


— 


1.2 V 


U6 


6,3 


1.2 V no load 



AC voltoges ore creoted only when the oscillator 
operotes 



Voltage point 


Voltage in terms of V 


U9 


5.0 


U10 


4,5 


Ull 


0,66 


U12 


0.035 


U13 


0,065 


UI4 


0,025 


U15 


5.5 


U16 


2,55 


U17 


6,0 -7.0 


U2-4 


4.1 


U2-3 


12 ±2% 



11. INSTRUCTIONS FOR TRANSPORT 
AND STORAGE 

The pocked counter con be stored ond trosported at 
tcmperotures within the ronge — ?5 C to +55 C 
ond ot o relotive humidity up to 95 ®/u- The unpockcd 
counter has to be kept in surroun Unqs whcie the 
(emperolure is within the ronge + 5 '*C to +40 ‘C 
at o relotive humidity ol moximum 60 “/u. 

In both coses, the counter must be protected ogoin>i 
odverse atmospheric influences by storing it in o 
room which is fre% from dust ond chemical iumes. 
It IS not permissif ,e to pile on the top of o counter 
ony other stoied motenol. The suppliers of the 
counter ore entitled to sotisfy thcinselves oboui the 
suitobility of the stores. 

12. GUARANTEE 

With customers outside Czechoslovokio. the guoronlee 
conditions ore ogreed upon individuoMy in every cose. 
(Detoils oboui the guorontee terms ore given in the 
fjuoron'ee Cerlificote.) 

The mokers' guorontee obligations do not cover do* 
mogc to the input circuits due to voltoges higher 
than those listed. 
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R e s i s t a r t : 



13. LIST OF ELECTRICAL COMPONENTS 

tXI U2 47 

Tronsformers ond coils; 



No. 




Type 


Value 


Mox. lood 
W 


Toleronce 
± % 


Stondord CSSR 


Component Designotlon 


Drowing No. No. of turns 


Wire 0 in mm 


R1 




Film 


1 Mli 


0.125 


5 


TR 112o 1M B 


CFioke>coil 


Til 


IAN 653 70 


-105 


0.1 


R2 




Film 


in kil 


0.125 


5 


TR 1120 Mil B 














R3 




Film 


1 Mft 


0.125 


5 


TR 112o IM B 














R4 




Film 


10 kQ 


0.125 


5 


TR 112o lOli^B 














R5 

R6 




Potentiometer 

Film 


1 kii 
1 


0,125 

0.125 


— 


TP 052c 20E Ik 
TR 1120 IM'B 


Sundry 


el. components 












5 














R7 




Film 


111 kii 


0.125 


5 


TR 1120 Mil B 


Component 


Type 


— Volue 




Drowing No. 


R8 




F *lm 


1 M12 


0.125 


5 


TR 1120 IM B 










R9 




I itni 


10 kli 


0.125 


5 


TR 1120 10k B 














KiO 




P%4ie iiiw"rtc*i 


1 kli 


05 




TP 052c 20E Ik 


Glow-lube Dl. D2 




_ 




lAN 109 23 


Kl4* 


16 





??0 kli 


0 125 


10 


TR 112o M22 A 














K 1 ; 




f .i>»< 


I Mii 


0 125 


10 


1R 1 12o IM A 


Glow-lube D3 - Dll 








IAN 109 39 


ino 


20 


F >hii 


220 kli 


0 125 


10 


TR 112a M22 A 


Fuse coriiidoe Pi 


0 2 A 250 V lor 220 V 




CSN 35 4731 


K2I 




Poienliuii-rlvi 


100 kli 


0 15 




IAN 693 12 












CSN 35 4731 


H22 




F ilm 


220 kli 


0 125 




TR 112o M22 


Fuse corlndge Pi 


03 A 250 V lor 120 V 








Film 


4 70 li 


0.25 


10 


TR 151 470 A 














R24 




Film 


470 11 


0.25 


10 


TR 151 470 A 
































Amplifier lAK 058 35 






C o p o c 


i t o r s ; 










Resistors; 










No. 




Type 


Volue 


Max. DC 
voltoge V 


Tole ronce 
± % 


Stondord CSSR 


No. 


Type 


Volue 


Max. lood 
W 


Toleronce 
± % 


Stondord CSSR 


Cl 




Poper 


22,000 pF 


400 




TC 183 22k 


R1 


Film 


510 li 


0.25 


5 


TR 151 510 B 


C2 




Ceramic 


15 pF 


40 


5 


TK 754 15p J 


R2 


Film 


1 kli 


0,125 


5 


TR 112o Ik B 


C3 




Ceromic 


100 pF 


40 


5 


TK 754 lOOp J 


R3 


Potentiometer 


1 kli 


0.5 


— 


TP 012 Ik 


C4 




Ceromic 


10 pF 


250 


5 


TK 450 10 B 


R4 


Film 


120 li 


025 


5 


TR 151 120 B 


C5 




P. E. T. 


1000 pF 


400 


5 


TC 276 Ik B 


R4 


Film 


220 li 


0.25 


5 


TR 151 220 B 


C6 




Ceromic 


22,000 pF 


40 


-20 


TK 783 22n 2 


R4 


Film 


390 li 


0.25 


5 


TR 151 390 B 










+ 80 




R4 


Film 


680 li 


0.25 


5 


TR 151 680 B 


C7 




Ceramic 


22,000 pF 


40 


-20 


TK 783 22n '2 


R5 


Film 


1 Mli 


0.125 


5 


TR 112o IM B 










+ 60 


R6 


Thermistor 


150 li 


— 


— 


NR-Nl-150 


C8 




Poper 


22,000 pF 


400 




TC 183 22k 


R7 


Film 


330 li 


0.25 


5 


TR 151 330 B 


C9 




Ceramic 


1 5 pF 


40 


5 


TK 754 15p'J 


R8 


Film 


1.5 kli 


0.125 


5 


TR 1120 Ik5 B 


CIO 




Ceromic 


100 pF 


40 


5 


TK 754 lOOp'J 


R9 


Film 


330 li 


0.25 


5 


TR 151 330 B 


Cll 




Ceromic 


10,000 pF 


250 


5 


TK 450 10 B 


RIO 


Film 


100 li 


0.25 


5 


TR 151 100 B 


C12 




P. E. T. 


1000 pF 


400 


5 


TC 276 Ik D 


Rll 


Film 


3.3 kli 


0.125 


5 


TR 1120 3k3 B 


C13 


20 


Ceramic 


0.1 |iF 


40 


— 20 


TK 783 lOOn 2 


R12 


Film 


1.8 kli 


0.125 


5 


TR 1120 Ik8 B 










+ 80 


R13 


Film 


3.3 kli 


0.125 


5 


TR 112o 3k3 B 


C21 




Ceromic 


6800 pF 


40 


-20 


TK 783 6n8'2 


R14 


Film 


3.3 kli 


0.125 


5 


TR 1120 3k3 B 












+ 80 


R15 


Film 


4.7 kli 


0.125 


5 


TR 1l2o 4k7 B 


C22 




Ceromic 


6800 pF 


40 


-20 


TK 783 6n8 2 


R16 


Film 


3.3 kli 


0.125 


5 


TR 1120 3k3,B 










+ 60 


R17 


Film 


10 kli 


0.125 


5 


TR 11 2o lOk/B 
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No. 


Type 


Volue 


Mox. lood 
W 


Taleronce 
± % 


Stondord CSSR 


R18 


Film 


1 kU 


0.125 


5 


TR 


112o Ik/B 


R19 


Film 


10 kT2 


0.125 


5 


TR 


1120 lOkyB 


R20 


Film 


10 kii 


0.125 


5 


TR 


1120 10k B 


R21 


Film 


120 a 


0.25 


5 


TR 


151 120/B 


R22 


Film 


1 kO 


0.125 


5 


TR 


112o Ik'B 


R23 


Film 


2.2 kO 


0.125 


5 


TR 


112o 2k2/B 


R24 


Film 


1.5 kii 


0.125 


5 


TR 


1l2o Ik5/B 


R25 


Film 


1.5 kii 


0.125 


5 


TR 


112o 1k5/B 


R26 


Film 


220 ii 


0.25 


5 


TR 


151 220/B 


R27 


Film 


330 0 


0.25 


5 


TR 


151 330/B 


R26 


Film 


6.8 kii 


0.125 


5 


TR 


112a 6k6/B 


R29 


Film 


1.5 kii 


0.125 


5 


TR 


112a U5'B 


R30 


Film 


330 ii 


0.25 


5 


TR 


151 330'B 


R3t ■ 


Film 


220 a 


0.25 • 


5 


TR 


151 220'B 


R32 


Film 


270 li 


0.25 


5 


TR 


151 270 'B 


R33 


Fdm 


4.7 kii 


0.125 


5 


TR 


1l2o 4k7'B 


R34 


Film 


2.2 kii 


0.125 


5 


TR 


112a 2k2 B 


R35 


Film 


15 kii 


0.125 


5 


TR 


112o Ik5/B 


R30 


Film 


270 li 


025 


5 


TR 


151 270 B 


R37 


Film 


22 ii 


0.125 


10 


TR 


112o 22 A 


R38 


Film 


2.2 kii 


0.125 


5 


TR 


1l2o 2k2'B 


R39 


Film 


270 ii 


0.25 


5 


TR 


151 270 B 


Capacitors: 


No. 


Type 


Volue 


Mox. DC 
voltoge V 


Tolerance 
± % 


Stondord CSSR 



Cl 


Ceromtc 


10,000 pF 


32 


-20 
+ 80 


TK 783 10 t\fl 


C2 


Mico 


560 pF 


500 


— 


. TC 210 560 'B 


C3 


Ceramic 


10 pF 


250 


10‘ 


TK 450 10 A 


C4 


Ceramic 


10.000 pF 


32 


— 20 
+ 80 


TK 783 lOn/Z 


C5 


Ceromic 


27 pF 


250 


5 


TK 450 27 'B 


C6 


Ceromic 


10,000 pF 


32 


-20 
+ 80 


TK 783 l0n/2 


C7 


Ceramic 


10,000 pF 


32 


-20 
+ 80 


TK 783 lOn 'Z 


C8 


Ceromic 


22 pF 


250 


5 


TK 450 22 B 


C9 


Ceromic 


10 pF 


250 


10 


TK 450 10 A 


CIO 


Ceromic 


100 pF 


250 


— 


TK 721 100 


Cll 


Ceromic 


22 pF 


250 


5 


TK 450 22'B 


C12 


Electrolytic 


50 |iF 


15 


— 


TE 984 50M 


C13 


Ceramic 


22 pF 


250 


5 


TK 450 22'B 


Cl4 


Ceromic 


5.6 pF 


350 


0.5 


TK 656 5j6€ 


Cl5 


Ceromic 


0.1 |lF 


12.5 


-20 
+ 80 


TK 782 100 n 'Z 


C16 


Ceramic 


10,000 pF 


32 


—20 
+ 80 


TK 783 lOn/2 



Sundry el. components: 



Component Type — Volue 



Si-diode El, E2 






KA501 






Tronsistar E3 






KC507 






Tronsistor E4 






KF520 


7 ^ 




Tronsistar E5 






KSY81 




Zener diode E6, E9 






KZZ71 






Tronsistor 57, ElO— El3, El8, E20 




KSY71 


TR 




Si-diode E14, E15 






KA206S 






Si-diode E16, El7, El9 






KA206 








Flip-flop units of the gate — 1AK 056 36 




Resistors : 












No. Type 




Volue 


Mox. 
toad W 


Toleroncc 

± % 


Stondord CSSR 


Rl Film 




390 il 


0.125 


10 


TR 1l2o 390. A 


R2 Film 




100 


0,125 


10 


TR 112o 100 A 


R3 Film 




1.5 kii 


0.125 


10 


TR 112o lk5 A 


R7 Film 




10 kLl 


0.125 


10 


TR 11 2o 10k A 


Copocitors: 


No. Component 


Value 




Mox, DC 
voltoge V 


Tolerance 


Standard CSSR 


Cl Ceromic 


4700 pF 




40 


~20 
+ 50 


TK 744 4n7 S 



Sundry el. components: 



Component 


Type — Value 


Si-diade El 


KA206 


Transistor E3 


KF504 


Integroting circuit Gl, G3, G8 


MH 7400 


^ Integroting circuit G2. G6 


MH 7472 


Integrating circuit G4 


MH 7450 


Integroting circuit G5, G7 


MH 7453 
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Mox. DC 
voltage V 



Tolerance 

±7o 



No, 


Type 


Volue 


Mox. 
lood W 


Tolerance 
± ®/u 


Standard CSSR 


R1 


Film 


390 12 


0.25 


5 


TR 151 390 B 


R2 


Film 


100 12 


0.125 


10 


TR 112a 100 A 


R3 


Film 


2.2 kl2 


0.25 


10 


TR 151 2k2'A 


R4 


Film 


6.8 kl2 


0.25 


5 


TR 151 6k8 B 


R5 


Film 


10 kl2 


0.25 


5 


TR 151 10k B 


R6 


Film 


1.5 kl2 


0.25 


5 


TR 151 1k5 B 


R7 


Film 


100 12 


0.125 


10 


TR 112o 100 A 


R8 


Film 


33 kl2 


0,25 


5 


TR 151 33k B 


R9 


Film 


2,7 kl2 


0.25 


5 


TR 151 2k7 B 


RIO 


Frim 


2.2 kl2 


0.25 


10 


TR 151 2k? A 


Rl) 


Film 


1.8 kl2 


0.25 


5 


TR 151 1k8 B 


R12 


1 ilin 


390 12 


025 


5 


TR 151 390 B 


Mil 


1 H11 


100 ii 


0.125 


10 


TR 1 12o 100 A 


kit 


\ Ik 


2 ? kl2 


0 25 


10 


TR 1 5 1 A 


R15 


1 .tio 


330 12 


0 25 


5 


IR 151 3 30 B 


K 10 


1* j(e 


6B0 <2 


0.5 




TP on 680 


kl/ 


1 ilin 


560 1* 


0.25 


5 


IR 151 560 U 


K‘;a 


1 rim 


220 12 


025 


5 


TR 151 220 B 


Kl9 


Film 


22 12 


0.125 


10 


TR 1 12a 22 A 


K20 


Film 


820 <2 


0.25 


5 


TR 151 8'’0 B 


K2I 


Film 


820 12 


0.25 


5 


TR 151 820 B 


R22 


Film 


220 12 


0.25 


5 


TR 151 220 B 


R23 


Film 


270 12 


0.25 


5 


TR 151 270 B 


R24 


Film 


4.7 kl2 


0.25 


5 


TR 151 4k7B 


R25 


Film 


1 kl2 


0.25 


5 


TR 151 Ik B 


R26 


Film 


1.5 kl2 


0.25 


5 


TR 151 lk5 B 


R27 


Film 


220 12 


0.25 


5 


1 R 1 51 220 B 


Capo 


c i 1 O r s : 






















No. 


Type 


Volue 


vollcfjc V 


±7o 


Stondord CSSR 


Cl 


Ccromic 


4700 pF 


40 


+ 20 


TK 724 4n7 M 


C2 


Ceromic 


56 pF 


40 


10 


TK 754 56p K 


C3 


Ceramic 


100 qF 


40 


10 


TK 754 100 p K 


C4 


Electrolytic 


2 pF 


35 




TE 986 2M 


C5 


Ceramic 


33,000 pF 


12.5 


-20 
+ 80 


TK 782 33n’z 


C-i 


F.lerlolylic 


100 |.F 


6 




IF 981 GI PVC 


C7 


Elcclrolylic 


100 pF 


6 




TE 981 Gl-PVC 


ca 


Ceromic 


33,000 pF 


12.5 


•20 
+ 80 


TK 782 33n Z 


C9 


Ceramic 


4700 pF 


40 


-1 20 


TK 724 4n7 M 



Ceromic 

Ccromic 

Ceramic 

Ceramic 

Ceromic 

Ceromic 



1000 pF 
22 pF 
100 pF 
5.6 pF 
39 pF 

0.1 |iF 



Stondard CSSR 



TK 724 In M 
TK 754 22p K 
IK 754 lOOp K 
i K 754 5[>6 F 
TK 754 39p K 

TK 782 lOOn I 



Sundry el. components; 
Component 

Inlcjrotcd circuit Gl 
Inlegrolcd circuit C2, C4 
Inlerjroted circuit G3 
Si-dioJe n, £4. £6, £7. CIO, £ll 
Ttoniislot (;2, E3, EO. £9, Cl2, tl3 
lionsistor £5 



Type - Value 

MH7410 

MH7440 

MH7400 

KA.'iCi 

K5Y'.?3 

KC50/ 



Decode 1AK 050 45 



Resistors 



No. 


Type 


Value 


Max. 
load W 


loIcKincc 

±% 


Stondoid CSSR 


R1 


Film 


18 ki> 


0.125 


10 


IR 1120 18k A 


R2 


Film 


18 kit 


0.125 


10 


1R M2o 18k A 


R3 


Film 


33 kU 


0.5 


10 


TR 152 33k A 


R4 


Film 


68 kli 


1 


10 


IR 181 68k A 




Film 


6.2 kit 


0,125 


10 


TR 1 12o 8k2 A 




Film 


10 kit 


0.125 


10 


TR 1 12a 10k A 




Film 


2.2 kit 


0.125 


10 


TR 1 12o 2k2 A 




Film 


8.2 kit 


0.125 


10 


IR ll2o 8k2 A 



Sundry cl. components 
Component 



Intcgroted circuit Gl to G4 
Inlegroted circuit G5, G6 
Integrated circuit C7 
Integrated circuit G8 
Tionsistor El to Ell 
Diode £13, £14 
Digitron El2 



Type — • Value 



MH7472 

MH7474 

Ml 17410 

MHMOO 

KF504 

GA203 

ZM1080 T 
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Resistors: 


Gate inlertat selector lAK ON 44 






No. Type 


Votue 


Mox. 
load W 


Taleronce 

±°/o 


Stondard CSSR 


R1 Film 


ISO Q 


0.25 


10 


TR 151 150, 'A 


Copocitors : 


No. Type 


Volue 


Max. DC 
voltage V 


Taleronce 

±“/o 


Stondard CSSR 


Cl Ceramic 


68,000 pF 


12.5 


-20 
-I- 80 


TK 782 68n/Z 


Sundry el. components: 


Component 




Type — Value 




Integtoted circuit G1 to G32 
Integroled circuit G33 
Integrated circuit G34 
integrated circuit G35 
Si-diode El 




MH7472 

MH7453 

MH7440 

MH7420 

KA503 








Function selector lAK 038 48 






Resistors : 










No. Type 


Value 


Mox. 
load W 


Tolerance 


Stondard CSSR 


Rl Film 


4.7 hil 


0.125 


10 


TR 1120 4k7 A 


Copocitors : 


No. Type 


Value 


Mox. DC 
voltage V 


Tolerance 

± % 


Standord CSSR 


Cl Ceramic 


4700 pF 


40 


-20 
+ 50 


TK 744 4n7 S 


C2 Ceromrc 


10,000 pF 


40 


-20 
+ 50 


TK 744 lOn S 



Resistors ; 



Frequency Mandard lAN 2B0 42 



No. 


Type 


Volue 


Max. 
lood W 


Taleronce 

±% 


Stondord CSSR 


Rl 


Film 


6.8 kn 


0.125 


10 


TR 1l2o 6k8.'A 


R2 


Film 


22 kU 


0.125 


10 


TR 112o 22k A 


R3 


Film 


1 kU 


0.125 


10 


TR 1120 Ik'A 


R4 


Film 


1.6 kD 


0.125 


10 


TR 112o lk8 A 


R5 


Film 


47 hU 


0.125 


10 


TR 112o 47k A 


R6 


Film 


22 kli 


0.125 


10 


TR 1120 22k A 


R7 


Film 


390 li 


0.125 


10 


TR 112a 390 A 


R8 


Film 


33 U 


0.125 


10 


TR 1120 33 A 


R9 


Film 


1.2 kil 


0.125 


10 


TR 1120 1k2 A 


RIO 


Film 


220 a 


0.25 


10 


TR 151 220 A 


Rll 


Film 


562 il 


0.125 


1 


TR 161 562 ± 1 


R12 


Film 


3.32 kii 


0.125 


1 


TR 161 3k32 ± 1 % 


Rl3 


Thermistor 


— 


— 


— 


n NF 09 


R14 


Film 


6.61 kli 


0.125 


1 


TR 161 6k8l ± 1 % 


R15 


Film 


10 kU 


0.125 


1 


TR 161 10k + 1 % 


R15 


Film 


12.1 kit 


0.125 


1 


TR 161 l?k ± 1 o/o 


R15 


Film 


15 kU 


0.125 


1 


TR 161 15k ± 1 % 


Rl5 


Film 


18.2 kii 


0.125 


1 


TR 161 18k2 ± 1 % 


R15 


Film 


22.1 kli 


0.125 


1 


TR 161 22k1 ± 1 °/o 


R15 


Film 


27.4 kii 


0.125 


I 


TR 161 27k4 ± 1 % 


R15 


Film 


33.2 kli 


0.125 


1 


TR 161 33k2 + \ % 


R16 


Film 


2.2 kii 


0.125 


10 


TR 1l2o 2k2 A 


R17 


Film 


120 ii 


0.125 


10 


TR 11?o 120 A 


R18 


Film 


120 ii 


0.125 


10 


TR 1l2o 120 A 


R19 


Film 


3.9 kii 


0.125 


10 


TR 112a 3k9 A 


R20 


Film 


10 ii 


0.125 


10 


TR 112q 10 a 


R21 


Film 


1 kli 


0.125 


10 


TR 11?Q Ik A 


R22 


Film 


330 ii 


0.25 


10 


TR 151 330 A 


R23 






constructionol design 


R24 


Film 


56 ii 


0.125 


10 


TR 112a 56 A 


R25 


Film 


33 ii 


0.125 


10 


TR ll2o 33 A 


Capacitors : 


No. 


Type 


Volue 


Max. DC Tolerance <*cco 

voltage V ± % Stondord CSSR 



Cl 


Ceramic 


10 pF 


250 




TK 409 10 


Cl 


Ceromic 


12 pF 


250 


- 


• TK 409 1? 


Cl 


Ceromic 


15 pF 


250 




-- TK 409 15 


Cl 


Ceramic 


18 pF 


250 


- 


TK 409 18 


Cl 


Ceramic 


22 pF 


250 


-- 


TC 409 22 


Cl 


Ceromic 


27 pF 


250 


— 


TK 409 27 


Cl 


Ceramic 


33 pF 


160 


— 


TK 408 33 


Cl 


Ceromic 


39 pF 


160 


— 


TK 406 39 


Cl 


Ceromic 


47 pF 


160 


— 


TK 408 47 
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Cl 


Ceromic 


56 pF 


160 


— 


TK 408 56 


Cl 


Ceromic 


68 pF 


160 


— 


TK 408 68 


Cl 


Ceromic 


82 pF 


160 


— 


TK 408 82 


C2 


Tfimer 


10.5 pF 


— 


— 


TK 804 


C3 


Ceromic 


47 pF 


40 


TO 


TK 754 47p/K 


C4 


Ceramic 


47 pF 


40 


10 


TK 754 47p'K 


C5 


Ceromic 


12 pF 


40 


10 


TK 754 12p/K 


C6 


Ceromic 


6.8 pF 


40 


1 


TK 754 6p8 F 


C7 


Ceramic 


1000 pF 


250 


— 


TK 425 Ik 


C8 


Ceromic 


1000 pF 


250 


— 


TK 425 Ik 


C9 


Ceromic 


. 0.1 pF 


12.5 


—20 
+ 80 


TK 782 lOOn/Z 


CIO 


Ceramic 


15,000 pF 


12.5 


-20 
+ 80 


TK 782 ISn.'Z 


C12 


Electrolytic 


50 pF 


15 




TE 004 SOM 


C13 


Ceramic 


47,000 pF 


12.5 


—20 
+ 80 


TK 782 47n, Z 


C14 


Electrolytic 


50 pF 


15 




TE 004 SOM 


CIS 


Electrolytic 


10 pF 


10 


— 


TE 003 lOM 



T r a n t f o r m e r s and coils; 



Component 


Designation 


Drowing No. 


No. of 
* tap 


No. of 
turns 


Wire 0 
in mm 


Coil assembled 


LI 


lAK 684 39 


1-2 


74 


0.1 



Coil lAK 605 61 

Sundry el. components: 

Component Type — Volue Drawing No. 



Transistor El, E2 KF524 — 

Zener diode E3. E6 2NZ70 — 

Transistor E4, E7 KF517 — 

Integrated circuit E5 MAA245 — 

Thermastol — lAF 853 80 




C o p o c i t 0 r s : 


No. 


Type 


Value 


Max. DC 
voltoge V 


Toleronce 

±»/o 


Standord CSSR 


Cl 


Electrolytic 


500 pF 


35 





TE 986 C5 PVC 


C2 


Electrolytic 


500 pF 


35 


— 


TE 986 C5 PVC 


C3 


Electrolytic 


500 pF 


35 


— 


TE 986 G5 PVC 


C4 


Electrolytic 


500 pF 


35 


— 


TE 986 G5 PVC 


C5 


Electrolytic 


1000 pF 


15 


— 


TE 984 IG 


C6 


Electrolytic 


1000 pF 


15 


— 


TE 984 1C 


C7 


Electrolytic 


1000 pF 


15 


— 


TE 984 1C 


C8 


Electrolytic 


1000 pF 


15 


— 


TE 984 1C 


C9 


Electrolytic 


20 pF 


350 


— 


TE 992 20M PVC 



Transformers and coils: 



Component 


Drowing No. 


No. of 
tap 


No. of 
turns 


Wire 0 
in mm 


Transformer 


lAN 662 66 








Coil 


lAK 624 97 


1—2 


880 


0.236 






3-4 


880 


0.236 






4-5 


80 


0.355 


Coil 


1AK 624 96 


6-7 


155 


0.63 




• 


10—11 


2200 


0.14 


Coil 


lAK 624 98 


8-9 


88 


1 



Sundry el. components; 



Component 


Type — Volue 


Si-diode El to E4 


KY701R 


Si-diode ES to E8 


KY708 


Si -diode E9 to El 2 


KA503 
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Slabiliier IAN 758 55 



Stobiluier lAN 758 56 



Resistors : 



Resistors: 



No. 


Type 


Volue 


Mok. 
lood W 


Tolerance 

±7o 


Stondord CSSR 


R1 


Film 


47 kti 


0.25 


5 


TR 151 47k B 


R2 


Potentiometer 


1 kfi 


0.5 


— 


TP on Ik 


R3 


Resistor 


0.3 a 


— 


2 


1AA 669 21 


R4 


film 


47 klJ 


0.25 


5 


TR 151 47k B 


R5 


Film 


100 1> 


0.25 


10 


TR 151 100 A 


R6 


Film 


4.7 kC> 


0.25 


10 


TR 151 4k7'A 


R7 


Film 


100 U 


0.25 


10 


TR 151 100 A 


R8 


Potentiometer 


470 a 


0.5 


- 


TP on 470 


R9 


film 


470 1.* 


0.25 


10 


TR 151 470/A 


RIO 


Film 


4.7 ki.» 


0.25 


5 


TR 151 4k7,B 


Rll 


Potentiometer 


220 U 


0.5 


— 


TP on 220 


C o 


p a c i I 0 r s ; 










No. 


Type 


Volue 


Max. DC 
voltage V 


Tolerance 

±% 


Stondord CSSR 


C2 


Ceromic 


0.1 [iF 


12.5 


-20 
+ 80 


TK 782 lOOn 'Z 


C3 


Electrolytic 


1000 |iF 


15 




TE 984 IG 


C4 


Ceramic 


4700, pF 


12.5 


—20 
+ 80 


TK 782 4n7 Z 



Sundryel. components; 


Component 


Type — Value 


Drowing No. 


Si-diode El 


KA501 


— 


Transistor E2 


KU601 


— 


Transistor E3 


KF508 


— 


Tronsistor E4. E5, E6 


KF517 


- 


Reference supply 


- 


lAN 758 12 



(Tror>sistors KF517, KF507, 4 X Si-diode KA501, Zener diode IAN 112 77 — KZ271). 



No. 


Type 


Volue 


Mox. 
lood W 


Toleronce 

±“/o 


Stondord CSSR 


R1 


Film 


18 kil 


0.25 


5 


TR 151 18k,'B 


R2 


Potentiometer 


1 kil 


0.5 


— 


TP Oil Ik 


R3 


Wire-wound 


0.1 12 


— 


2 


1AA 669 25 


R4 


Film 


18 kl2 


0.25 


5 


TR 151 18k/B 


R5 


Film 


100 12 


0.25 


10 


TR 151 100, A 


R6 


Film 


4.7 kl2 


0.25 


10 


TR 151 4k7/A 


R7 


Film 


100 12 


0.25 


10 


TR 151 100/A 


R8 


Potentiometer 


470 12 


0.5 


- 


TP 01 1 470 


R9 


Film 


470 12 


0.25 


10 


TR 151 470/A 


RIO 


Film 


2.2 kl2 


0.25 


5 


TR 151 2k2'B 


Rll 


Potentiometer 


220 12 


0.5 


- 


TP on 220 


R12 


Wire-wound 


0.3 <2 


— 


2 


1AA 669 21 


R13 


Wire- wound 


0.3 12 


— 


2 


lAA 669 21 


C a p a c i 


tors; 










No. 


Type 


Volue 


Max. DC 
voltage V 


Toleronce 

±"/o 


Stondord CSSR 


Cl 


Constructional copacity 








C2 


Ceromic 


0.1 irF 


12.5 


-20 
+ 80 


TK 782 lOOn Z 


C3 


Electrolytic 


1000 |iF 


15 


- 


TE 984 1G 


C4 


Ceromic 


4700 pF 


12.5 


— 20 
+ 80 


TK 782 4n7 Z 


Sundry 


el. components 










Component 


Type 


— Volue 




Diowiny No. 


Si-diode El 


KA501 








Tronsistor E2, E7 


KU601 






- 


Tronsistor E3 


KF508 






- 


Tronsistor E4, E5, E6 


KF517 






— 


Reference supply 


— 






IAN 758 08 



(transistors KFS17, KF507, 2 X Si-diode KA501, Zener diode BZl C 4V3). 
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Jednotka poCltocIch dekdd 
BjIOK C»ieTHBIX flCKafl 
Unit of counting decodes 



lAF 005 49 






w;,- •• 

BM S20/2 










stabilizator lAF 005 50 

CTa6HAH3aTOp 

Stabilizer 



Jednotka monU2nI lAF 853 65 (IAN 290 53J 

MoHTaiKKbiii 6 /iok ' ' 

Mounting unit 




BH 520/3 







INDIKACE 




r 

VYSrUP }n 




snip 

stlacehi" 



:3 c 

J o o 

01 L 





— PasieM I 


■— Socket I 




— PasicM 11 


— Socket II 




— CTOfl6eii 


— Column 




— SnatieHHe chmboxob 


— . Meaning of the symbols 


nebo 


— CoeaHHCKO co craSKaKsaTOpOK 
HJIH HCTOMHintOH IIHTaHHil 


— Interconnected with the stabilizer 
or power supply 


0 ploSnd 


— CoesHHeHO c pasBcHOH juia 

nenaTHMx cxch kxh netiaTRux nJiar 


— Interconnected with the sockets 
of printed circuits or printed 
boards 


pfl|ecl) 


— SaaeKxeHMC Ha Kopnyc 
(naa;ibKbi<i xoHTaxT) 


— Earthing to the frame 
(soldering tag) 


any 


— Bhh pasMMa co CTOpoRu namiuiux 

KOHTaXTOB 


— v:ew of the sockets from the side 



VYZNAM SYMBOUJ 



f 5V I PPOPCJENO NA STABIUZAtoP NB90 NAPAJti 



|gy/io 



nopojENO HA zisvAr «o 
SPOJf HEBO TlirtHt DESKr 



4r 



ZEniHi‘ HA nsrau toKo nOef/) 




1X1 83: 

fi 



BM 821 

' A 



I 








Jednotka montd2nl lAK 058 34 (IAN 280 42] 

MoHTaxuujft <6 jiok 
Mounting unit 



BM 520/8 





ZesllovaC 

yOHJIHT&tlb 

Amplifier 



lAK 058 35 




KlopniS obvody hradla lAK 058 36 

TpHirepu KJiK><ia 
Flip-flop units of the gate 
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